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EFFECT OF FLYWHEEL WARM-UP  
ON LOWER BODY MUSCLE  
PERFORMANCE IN YOUTH ATHLETES
Liam Younger, Darryl Cochrane
School of Sport, Exercise & Nutrition, Massey University, 
New Zealand

ABSTRACT
Post-activation performance enhancement (PAPE) is a phenomenon that has 

been used as a warm-up strategy to enhance subsequent muscular performance. 
The purpose of this study was to examine the efficacy of a flywheel warm-up to 
elicit a PAPE effect in eight male youth rugby athletes. Participants completed 
three warm-up interventions (flywheel, stationary cycle, and no warm-up) across 
three days, each separated by 24 hours. A 5-minute rest followed each warm-up 
before assessing posterior chain flexibility, countermovement jump (CMJ), and 
linear acceleration. The results showed a significant increase (p < .05) in poste-
rior chain flexibility and 10 m sprint performance following the flywheel warm-
up compared to stationary cycling and no warm-up. However, the interventions 
had no significant differences in CMJ peak power or jump height (p > .05). The 
current findings suggest that the flywheel warm-up is effective in improving pos-
terior chain flexibility and sprint performance in youth rugby players.

Keywords: Post-activation potentiation, sprint, countermovement jump, sit 
and reach

INTRODUCTION
As youth athletes develop in their sports, 

the importance of effective preparation be-
comes increasingly important. The quality of 
their warm-up, whether for a training session 
or a competitive match, can significantly in-
fluence key performance outcomes. These out-
comes may range from reaching optimal train-
ing intensity to gaining a competitive edge over 
opponents. In team contact sports like rugby, 
attributes such as power and sprint speed are 
essential for peak performance. Traditional 
training methods typically focus on enhancing 
power performance over time. However, using 
training techniques that promote acute increas-
es in power output presents a novel approach 
to athlete warm-ups. Bevan et al. (2010) ob-
served enhanced sprint performance following 
a preload stimulus, suggesting that rugby ath-
letes might improve their training and match 
performance through an appropriate pre-load-
ing style warm-up approach.

A concept known as post-activation po-
tentiation suggests that when achieved, it can 
cause acute enhancements of power-based 
movements through a short-term increase 
in an athlete’s peak force and rate of force 
development. One proposed mechanism to 
generate post-activation potentiation is the 
phosphorylation of myosin regulatory light 
chains, which increases myofibrillar sensi-
tivity to calcium secretion from the sarco-
plasmic reticulum, facilitating more forceful 
contractions (Hodgson et al., 2008). Addition-
ally, post-activation potentiation is thought 
to enhance neuromuscular efficiency by re-
cruiting higher-order motor units (Hamada 
et al., 2000), typically involved in generat-
ing explosive power during high-intensity 
movements. Another proposed mechanism 
involves an acute reduction in pennation an-
gle, which may produce greater force produc-
tion (Mahlfeld et al., 2015). In the long term, 
if post-activation potentiation is consistently 
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applied, short-term improvements may accu-
mulate, potentially leading to adaptations that 
enhance long-term performance outcomes. 
For example, repeated exposure to eccentric 
training, a key component of flywheel warm-
up, could improve motor unit recruitment 
and rate of force development, which may 
benefit athletic performance in the long term. 
To align with the current research terminol-
ogy, we refer to these performance gains as 
post-activation performance enhancement 
(PAPE), which considers the practical, per-
formance-focused outcomes, compared to 
post-activation potentiation that denotes the 
mechanistic approach (Blazevich & Babault, 
2019; Prieske et al., 2020). 

PAPE methods commonly involve per-
forming one or several sets of high-load re-
sistance exercises, followed by lower-load 
movements of a plyometric or ballistic nature 
throughout a resistance training session. This 
concept could be modified to include heavy-
load exercises in a pre-game or pre-training 
warm-up, with the lower loads being high-ve-
locity and explosive movement components 
of rugby. However, Blazevich and Babault 
(2019) suggest that further research is needed 
to explore aspects such as movement types, 
load, rest intervals, individual fiber type com-
position, exercise duration, and the actual ef-
fect of the potentiation. While dynamic and 
isometric movements can enhance PAPE, 
warm-up exercises must be able to mimic 
the biomechanics of the targeted activity if 
they are to be effective.  Flywheel ergometers 
achieve this by using rotational acceleration 
to generate inertial torque during the concen-
tric phase before being returned during the 
eccentric phase. This allows for repetitive and 
rapid concentric-eccentric cycles, improving 
performance (Beato et al., 2020). Compared 
to traditional isotonic weightlifting exercises 

such as a barbell squat, which do not allow 
for that level of contraction cycle, the rapid 
and repetitive nature of the flywheel are sig-
nificantly similar to the biomechanical tasks 
of rugby such as running at high velocities, 
scrummaging, and contact force at the tackle.

While flywheel training has traditional-
ly been utilized to gain chronic adaptations, 
limited studies have analyzed the acute poten-
tiation advantages to date. The rationale for 
using a flywheel ergometer to achieve PAPE 
is based on the flywheel’s fundamental cen-
tral and peripheral mechanisms. Eccentric 
contractions are more effective in recruiting 
higher-order motor units than concentric con-
tractions because they increase motor unit 
discharge rate and synchrony (Beato et al., 
2021a). This may be further enhanced during 
compound multi-joint movements often per-
formed using a flywheel, such as squats. Fly-
wheel training generates consistently greater 
eccentric force, power, and derivative out-
puts. These developed eccentric kinetic out-
puts may enhance the stretch-shortening cycle 
component, possibly improving the transfer 
effects on fast mixed eccentric/concentric ac-
tions in rugby, such as sprinting, scrumming, 
and direction changes (Beato et al., 2021a). 
Therefore, rugby athletes’ performance may 
be enhanced by applying flywheel loading as 
a warm-up to functionally overload the mus-
culotendinous system with specific eccentric 
contractions and similar muscle actions and 
joint kinematics.

While research on flywheels as a warm-up 
approach remains limited, emerging findings 
present promising evidence for its efficacy. 
Fiorilli et al. (2020) revealed notable enhance-
ments in countermovement jump (CMJ) flight 
time, drop jump flight time, 40 m sprint time, 
and Illinois agility time following a flywheel 
warm-up compared to a traditional dynamic 
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bodyweight. Additionally, performance ben-
efits achieved from the flywheel method were 
presented for longer than those of the con-
trol group. Similarly, Maroto-Izquierdo et al. 
(2020) reported post-activation performance 
enhancements only after the flywheel warm-
up consisting of one set of six reps. Vertical 
jump height, concentric peak power, and 
concentric peak increased after the warm-up 
protocol compared to baseline data. Further-
more, significant differences in performance 
measures were observed when comparing 
control and experimental protocols at each 
time tested (Maroto-Izquierdo et al., 2020). 
These results suggest that a flywheel warm-
up may induce earlier adaptation in explosive 
and reactive strength, leading to prolonged 
benefits for athletes.

Current research on flywheel warm-up is 
scant in youth athletes, but anecdotally, it ap-
pears to be a promising warm-up approach. 
Therefore, further exploration is required to 
determine the flywheel’s efficacy as a warm-
up strategy. This study aimed to evaluate using 
a flywheel warm-up protocol for youth rugby 
athletes. From previous adult research find-
ings, it was hypothesized that using a flywheel 
warm-up protocol will achieve post-activation 
potentiation enhancements to improve muscu-
lar performance measures compared to a tradi-
tional warm-up protocol.

METHODS
Participants
Eight male participants (mean age 17.4 

± 0.5 years; mean body mass 86.8 ± 5.8 kg; 
mean height 182 ± 4.3 cm) who played First 
XV rugby volunteered for the study. The ath-
letes’ playing experience ranged from 10 to 12 
years. They had regularly trained for strength 
and conditioning for three years. All partici-
pants were informed of the potential risks and 

benefits associated with the procedures of this 
study before giving verbal and written in-
formed consent.

Procedure
In a randomized order, participants com-

pleted three warm-up interventions of the fly-
wheel, stationary cycle, and no warm-up on 
three days, separated by 24-hour rest. The 
study was conducted indoors on a rubber-tiled 
floor strength and conditioning facility. Each 
participant attended a familiarisation session 
on the correct use of the flywheel and the 
procedures of the warm-up interventions and 
testing measures. Participants completed all 
warm-up interventions at the same time of day. 
On arrival to each session, participants were 
seated and rested for 10 minutes before under-
taking one of the three warm-up interventions. 
A 5-minute rest was enforced after each warm-
up intervention, where participants were as-
sessed on posterior chain flexibility, CMJ, and 
linear acceleration. Previous research suggests 
that PAPE can be induced through a recovery 
period of 3 to 9 minutes. Selecting a 5-min-
ute rest interval provided a sufficient recovery 
time to alleviate residual fatigue and minimize 
potential reductions in the magnitude of PAPE 
(Beato et al., 2021b). Further, CMJ and 30 m 
sprint performance have been shown to peak at 
4 mins following flywheel training; the author 
suggests the most effective elicitation of the 
PAPE was at 4–8 min after the flywheel train-
ing (Fu et al., 2023).

Warm-Up Interventions
Flywheel 
A flywheel ergometer (Exerfly Advanced, 

New Zealand) was used to execute a flywheel 
squat. The protocol consisted of 3 sets of 6 
repetitions, with the first two repetitions being 
submaximal to establish initial momentum, 
followed by four maximal concentric velocity 
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repetitions and a 2-minute rest period between 
each set. Given that this study focused on 
youths rather than adult males, a load consist-
ing of 1 large disc (diameter=40 cm, mass=5 
kg, moment of inertia=0.1kg·m2) was used. 
This selection of inertial loads was based on 
the findings of Beato et al. (2021a). Partici-
pants were instructed to perform the concen-
tric phase with maximal velocity, achieving 
90° of knee flexion during the eccentric phase. 
The lead researcher evaluated each repetition, 
and real-time technique feedback was given to 
each participant, who was encouraged to per-
form with maximal effort and intensity. 

Stationary Cycle 
The stationary cycle warm-up was per-

formed on an assault cycle (Force USA assault 
bike, Torpedo 7, Draper UT, USA). Partici-
pants were instructed and monitored to cycle 
at a constant power output of 1 W per kg of 
body mass for 10 minutes. 

No Warm-Up 
Participants were instructed to sit and rest 

for 10 minutes before the physical tests. 

Physical Tests
Posterior chain flexibility
This was measured using a sit-and-reach 

test (XLR8, SA67, New Zealand). Partici-
pants were instructed to remove their shoes, 
with locked knees hinge forward from the hips, 
breathe out, and hold the end position for 3 
seconds without shunting the plate or bending 
the knees during the movement. 

Countermovement Jump
This was performed using a linear posi-

tion transducer (LPT, GymAware Kinetic Per-
formance Technology, Canberra, Australia) 
tethered to a waist belt. Participants were in-
structed to self-select the depth of CMJ, and 

with hands placed on their hips, they jumped 
maximally. Peak power (W) and jump height 
(cm) were measured and used for subsequent 
analysis. 

Linear Acceleration
A 10 m sprint test was performed using dual 

beam electronic timing gates (Fusion Sport, 
Smartspeed, Australia). Participants were in-
structed to self-select a stationary split stance 
starting position on a marked line 20 cm from 
the starting gate, where they initiated the sprint 
in their own time.

Statistical Analysis 
Dependent variables were compared us-

ing a repeated measures analysis of variance 
(ANOVA). When a significant F-value was 
achieved, posthoc comparisons were perfor
med using the Bonferroni correction, and the 
level of significance was set at p ≤ .05.  The 
normality of the data was analyzed using the 
Shapiro-Wilk test, which showed a normal 
distribution and sphericity was not breached. 
All data were analyzed using the Statistical 
Package for Social Sciences (SPSS, Statistics 
version 28, IBM New York, USA). 

RESULTS
The mean and standard deviation (SD) for 

the sit-and-reach was 16.64 ± 4.27 cm for the 
flywheel warm-up, 14.00 ± 4.58 cm for the 
stationary cycle, and 13.07 ± 4.98 cm for the 
no warm-up condition. A significant increase 
in sit-and-reach was observed (p = .006), with 
the flywheel warm-up showing significantly 
greater improvements compared to both the 
stationary cycle (p = .032) and no warm-up  
(p = .046) (Table 1).

For CMJ peak power, the mean ± SD val-
ues were 7,309.6 ± 1,318.9 W for the flywheel 
warm-up, 7,943.1 ± 2,251.5 W for the station-
ary cycle, and 6,863.1 ± 1,800.6 W for the no 
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warm-up condition. No significant differences 
were found in CMJ peak power (p = .161) or 
CMJ height (p = .905) across the three warm-
up interventions (Table 1).

The mean ± SD for 10 m sprint times were 
1.84 ± 0.08 sec for the flywheel warm-up,  
1.96 ± 0.10 sec for the stationary cycle, and 

2.01 ± 0.18 sec for the no warm-up condition. 
A significant difference was observed between 
the warm-up interventions (p = .001), with 
the flywheel warm-up leading to faster sprint 
performance compared to both the stationary 
cycle (p = .007) and no warm-up (p = .03) 
(Table 1).

Table 1. Mean ± SD warm-up interventions of the flywheel, stationary cycle, and no warm-up 
for CMJ, 10 m sprint, and sit and reach

Flywheel Stationary Cycle No Warm-up
Sit and Reach (cm) 16.64 ± 4.27* 14.00 ± 4.58 13.07 ± 4.98
CMJ Peak Power (W) 7,309.57 ± 1,318.85 7,943.14 ± 2,251.52 6,863.14 ± 1,800.55
CMJ Height (cm) 44.43 ± 6.65 44.00 ± 4.73 43.14 ± 5.58
10 m Sprint (sec) 1.84 ± 0.08* 1.96 ± 0.10 2.01 ± 0.18
* Significantly different (p<.05) compared to stationary cycle and no warm-up

DISCUSSION
This study aimed to compare the effective-

ness of a flywheel warm-up on post-activation 
potentiation in youth rugby athletes. The results 
showed that the flywheel warm-up significant-
ly increased sit and reach and 10 m sprint time 
performance compared to the stationary cycle 
and no warm-up. Previous flywheel warm-up 
protocols have improved CMJ in adult males 
(Beato et al., 2021b; Fu et al., 2023; Sun et 
al.,2024). However, in this study, there was no 
evidence of improvement in CMJ power and 
height between the three warm-up interven-
tions. The flywheel is characterized by an in-
tense concentric phase, immediately followed 
by a more demanding eccentric phase. The 
eccentric contraction has the potential to stim-
ulate PAPE and selectively recruit higher-or-
der motor units to a greater extent than con-
centric and isometric contractions. This may 
partially explain why the flywheel improved 
performance more than stationary cycling, a 
concentric-only loading exercise. However, it 
does not explain why CMJ performance was 
not enhanced, as shown by previous research 
(Beato et al., 2021b), which reported signifi-

cant increases in CMJ jump height and peak 
power following a flywheel warm-up. The dis-
sonance in results can be explained by varia-
tions in methodology. Our study used a lighter 
load consisting of one large disc instead of the 
large and medium disc used by Beato et al. 
(2021b). The load of this study took into con-
sideration the maturation and training age of 
youth athletes, which could have reduced the 
amount of eccentric load needed for significant 
PAPE. Maroto-Izquierdo et al. (2020) also ob-
served PAPE effects on CMJ height and peak 
power following 1 set of 6 repetitions of a fly-
wheel warm-up. This suggests that the effects 
of PAPE following a flywheel warm-up may 
be influenced by the loads used in the inter-
vention rather than the total number of work-
ing sets and repetitions. This has been noted 
by Fu et al. (2023), where an increase in CMJ 
performance was related to the inertial load of 
the flywheel.

In this study, the flywheel warm-up im-
proved 10 m sprint performance compared to a 
stationary cycle warm-up and no warm-up. This 
finding is supported by Beato et al. (2021a), 
who observed a similar significant improve-
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ment in a 5 m change of direction test among 
adult male athletes. Interestingly, they found 
no significant variance in PAPE effects when 
comparing high-load versus medium-load fly-
wheel warm-ups. In contrast, Fu et al. (2023) 
showed no significant difference in 0-10 m of 
a 30 m sprint between three flywheel loads and 
a control. The use of lighter loads with youth 
athletes in this study may be crucial to facilitat-
ing this performance enhancement, especially 
considering the emerging nature of this area 
of research. In considering the classification of 
CMJ and sprint, the extended ground contact 
time of CMJ (>0.25 s) is regarded as a slow 
stretch-shortening cycle (SSC), while the 10 m 
sprint is a fast SSC activity. Therefore, the ben-
efits of PAPE from eccentric loading may not 
have fully translated to slow SSC activities. 
CMJ performance relies on more controlled, 
deliberate muscular actions that may not lever-
age the rapid muscle activation improvements 
associated with PAPE. In other words, while 
PAPE enhances the ability to generate force 
quickly (beneficial for fast SSC), it may not 
significantly enhance the more sustained force 
production needed for CMJ in youth athletes.

Currently, there is a lack of studies explic-
itly analyzing the effects of flywheel warm-up 
and flexibility, making it challenging to draw 
conclusions. However, a recent review report-
ed that longitudinal eccentric exercise over 
several weeks increased flexibility measures in 
healthy adults (Diong et al., 2022). It is reason-
able, therefore, to hypothesize that engaging in 
acute 10-minute flywheel activity may result 
in enhanced muscle elongation and flexibility, 
which could be potentially attributed to an ex-
panded range of motion during the eccentric 
phase of muscle contraction. However, this 
warrants further investigation to elucidate the 
underlying mechanisms in an acute setting. 

As suggested by Kilduff et al. (2008) and 
McCann & Flanagan (2010), recovery inter-

vals are essential in optimizing PAPE effects. 
This is particularly relevant for youth athletes, 
where individualized loading and recovery 
protocols may be essential to prevent fatigue, a 
factor known to diminish PAP benefits (Hodg-
son et al., 2005). Given the relatively lighter 
loads used in the present study and the short 
recovery times between sets, it is possible that 
the current recovery protocol was insufficient 
to fully realize PAPE effects in CMJ perfor-
mance. Future research should explore the 
impact of more extended recovery periods in 
youth populations to maximize potentiation 
before performance testing.

The advancement in youth strength and 
conditioning programs has increased physical 
demands in youth sports. Coupled with the in-
creased demands of the season, there is now a 
greater need for adequate preparation before 
training and matches to improve performance. 
However, the current findings are limited to 
the maturation age and the sport of rugby. It 
is crucial to approach research to account for 
the unique characteristics of youth athletes, in-
cluding their physical maturation and disparity 
in training age compared to mature elite ath-
letes. By tailoring warm-up strategies appro-
priately and considering these factors, youth 
athletes can benefit from the training protocols. 
Future research should explore various aspects 
of prescribing flywheel eccentric warm-ups for 
various youth sports. This involves evaluating 
different loads, intensities, rest intervals, repe-
titions and sets to establish a standard strategy 
for practitioners. It is essential to acknowledge 
some limitations of this study. The results can-
not be generalized to other youth sports, and 
future studies should investigate this further.  
One load (moment of inertia=0.1kg·m2) was 
only assessed, and it would be appropriate in 
future investigations to include other loads 
to determine if they can elicit PAPE in youth 
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athletes.  Although our study provides pre-
liminary insights into the effects of flywheel 
warm-ups on youth rugby athletes, the sample 
size is small compared to previous estimates 
for studies of similar protocols. For example, 
previous studies (Sun et al., 2023; Beato et al., 
2021b) have reported effect sizes of 0.25 and 
0.3, respectively, with an alpha of 0.05 and 
a power of 0.8 equated to a sample of 14 to 
15 participants. Based on these findings, fu-
ture studies aiming to achieve statistical sig-
nificance should consider including at least 14 
participants to reach adequate power. Expand-
ing the sample size in future research would 
improve the robustness of the results in con-
clusively determining the efficacy of flywheel 
warm-ups in youth athletic populations. 

CONCLUSION
To the best of the authors’ knowledge, this 

is the only study that has examined the efficacy 
of a flywheel warm-up in achieving a PAPE 
performance increase in youth rugby athletes. 
The findings suggest that the flywheel warm-
up can acutely enhance flexibility and 10 m 
sprint performance but did not significantly 
improve CMJ peak power or jump height. 
Consequently, the flywheel warm-up may offer 
specific benefits in certain performance areas, 
but its overall effectiveness for youth athletes 
remains inconclusive. Future research should 
examine the potential synergistic effects of 
combining flywheel warm-ups with tradition-
al warm-up methods, such as dynamic stretch-
ing, to further elucidate its role in an optimal 
pre-exercise routine.
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ABSTRACT 
Introduction: Daily assessments of wellness via short quantitative surveys are 

becoming a mainstay across professional and collegiate sports. The data typically 
provide a numerical value on a scale indicating negative and positive scores across 
several wellness domains. However, little has been reported on why athletes indi-
cate negative scores in wellness. Purpose: This study evaluated reasons reported 
for low wellness scores in sleep quality, stress, and nutrition, as well as differences 
in reasons for low wellness among sports and by sex. Methodology: Collegiate ath-
letes from women’s volleyball (n=67), men’s and women’s soccer (n=119), men’s 
and women’s swimming (n=79), and men’s and women’s basketball (n=87) com-
pleted daily assessments of wellness. With a negative wellness score (≤ 3 on a 5-point 
scale), athletes were prompted to provide a reason for feeling unwell. Results: Chi-
square analyses indicated a sex difference for reasons provided for poor sleep and a 
difference by sport for females and males (all p < .001). Reasons cited for poor sleep 
quality were late night (23.7%) and “other” (22.3%). For stress, analyses showed 
differences by sex and sport for females and males (all p < .001). Academic/work 
stress was the most common reason for poor stress (60.2%). For nutrition, analyses 
indicated differences by sex (p < .001) and by sport for females (p < .001) and males  
(p = .008). Consuming fewer than three meals/snacks per day (26.2%) and low 
fluid intake (21.9%) were the top two reasons for poor nutrition. Conclusions: 
These data shed light on reasons why athletes experience low wellness. Coaches 
and support staff can target specific reasons to enhance athlete wellness and the 
student-athlete experience.    

Keywords: team sports, athlete, wellness, sex differences

INTRODUCTION
Collecting daily athlete wellness scores has 

become a standard method of communication 
between athletes and coaches. The surveys are 
typically short, completed in the morning, and 
inquire about an athlete’s energy, muscle sore-
ness, stress, sleep quality, nutrition, and fatigue 
(Impellizzeri et al., 2019; Saw et al., 2017). 
Athletes provide ratings for each specific well-
ness domain, and then an overall wellness score 
is generally tabulated. These data help athletes 
gauge how their bodies feel in response to 
training and competition and provide insight 
to coaches (e.g., sports coaches, sports perfor-

mance coaches, mental coaches, and athletic 
trainers) regarding athletes’ recovery and other 
issues that may be affecting them away from 
competition.

Perceptual well-being scores across several 
domains have been linked with athletes’ 
external load later that day and with an athlete’s 
subjective rating of perceived exertion across 
several populations, including elite male 
athletes and collegiate male and female athletes 
(Buchheit et al., 2013; Crouch et al., 2020; Gallo 
et al., 2016; Govus et al., 2018; Thorpe et al., 
2016). Increases in overall wellness have been 
associated with an increase in Player Load and 
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total distance traveled in both professional male 
Australian football and collegiate American 
football (Gallo et al., 2016; Govus et al., 2018). 
High ratings of sleep quality in collegiate 
women have been associated with increased 
total distance and Athlete Load (Crouch et al., 
2020), while poor sleep quality in collegiate 
athletes has been linked with mood alterations, 
increased reaction time, and increased fatigue 
(Kroshus et al., 2019). Collegiate athletes with 
high wellness tend to also have higher scores 
for coachability, concentration, and mental 
preparation (Von Guenthner & Hammermeister, 
2007). These studies highlight the importance 
of monitoring athletes’ wellness scores daily; 
however, little is known about what factors 
cause athletes to report low wellness scores.

Sex-based differences in wellness have been 
explored through very few studies. In colle-
giate athletes, females tend to have lower well-
ness scores than males for sense of worth, stress 
management, depression, anxiety, and leisure 
(Brown et al., 2021; LaFountaine, 2016). Von 
Guenthner and Hammermeister (2007) showed 
that male collegiate athletes had better athletic 
coping skills and the ability to perform under 
pressure. In contrast, female collegiate athletes 
scored higher in feeling free from worry and 
ability to cope with adversity. Additionally, 
wellness scores have been used to monitor ath-
lete recovery between games, with elite males 
reporting 35-40% lower scores the first day af-
ter competition and gradually improving, while 
females did not follow the same pattern for 
both short and long recovery periods (Cabrera 
et al., 2023; Gallo et al., 2017; McLean et al., 
2010; Thorpe et al., 2016). By specific sport, 
female basketball players and swimmers were 
shown to have higher health status scores and 
get more sleep, respectively, than their male 
counterparts. However, female soccer players 
were shown to experience more stress than 
male soccer players (Bunn & Jiroutek, 2024). 

Specifically for collegiate athletes, wellness 
scores have been shown to fluctuate according 
to their academic and training loads (Cooley et 
al., 2023; Hamlin et al., 2019), so ensuring a 
greater understanding of these patterns and the 
root of the cause would be beneficial in opti-
mizing the student-athlete experience. 

Purpose of the study
To date, daily wellness assessments have 

been informative for coaches and athletes in 
communicating issues and collaborating to 
manage training loads. If an athlete submits a 
low score within a specific domain of wellness, 
there is no context for why the score is low un-
less the coach and athlete engage in conversa-
tion with one another. These conversations do 
often occur and can be beneficial for both par-
ties. However, having only subjective ratings to 
inform coaches does not provide enough context 
for why an athlete is experiencing low wellness 
and why certain sex-specific differences exist. 
This study aimed to 1) explore why athletes ex-
perience low wellness across several domains, 
2) evaluate sex-specific differences in reasons 
for low wellness, and 3) evaluate sport-specific 
differences in reasons for low wellness.

METHODS
Study Design	
This was a secondary analysis of de-iden-

tified data from an athlete monitoring system 
collected between 2016 and 2022. All data were 
de-identified and provided via convenience 
sampling from Metrifit (Health and Sport Tech-
nologies, Metrifit, Millgrange, Greenore, Co., 
Louth, Ireland). Athletes used the system as 
part of their collegiate team monitoring. This 
study was approved by the institutional review 
board as exempt status (IRB-2022-380). How-
ever, there was no informed consent due to the 
retrospective, secondary analysis, and de-iden-
tified nature of the data and analyses.

12
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Participants
De-identified data from collegiate athletes 

from soccer (n = 118, 73% female), basketball 
(n = 86, 58% female), swimming (n = 78, 54% 
female), and volleyball (n = 68, 100% female) 
in the United States were included in the study. 
Participants identified their sex via a binary 
question; the only two responses were male or 
female. All athletes were participating in their 
teams’ practices and games, but it is unknown 
in which leagues and divisions the athletes 
competed or if the athletes were in-season or 
off-season. No data were collected during the 
spring 2020 season due to COVID-19. 

Measurements
Subjective wellness measurements were 

collected in the same format as outlined by 
Bunn and Jiroutek (2024). Despite limited 
studies for validity, subjective daily surveys 
of athlete wellness are commonly used to as-
sess athletes’ recovery, stress, and tolerance of 
their workload (Saw et al., 2016). Each well-
ness domain was presented to the athlete and 
scored on a 5-point scale, with higher numbers 
indicating a positive should be affect and low-
er numbers indicating a negative affect. If an 
athlete entered a three or lower for any given 
wellness domain, they were prompted to pro-
vide a reason for why they were low in that 
domain. A drop-down menu of options was 
provided for athletes to choose which applied 
to them, and they could choose as many as they 
liked. For sleep, the options included worried/
stressed, consuming alcohol/caffeine late at 
night, pain/irritation, noise/disturbance during 
the night, overtired, consuming food/beverage 
late at night, late at night, and “other.” The op-
tions for stress included academic/work stress, 
family/relationship stress, financial worries, 
health worries, being overwhelmed by all the 
demands on me, and “other.” Reasons for poor 
nutrition on the previous day included skip-

ping breakfast, consuming less than 3 meals/
snacks, consuming fatty/junk food, low fluid 
intake, consuming very little fruit/vegetables, 
consuming alcohol, loss of appetite, and “oth-
er.” It was not required to provide a reason; 
athletes could also provide multiple reasons 
for low wellness in any domain.

Data Analysis
The data set was cleaned to include only 

data where athletes had a low wellness score 
in sleep, stress, or nutrition, and a reason for 
the low score was provided. If an athlete pro-
vided multiple reasons for low wellness, these 
reasons were all counted individually. All data 
were analyzed in SPSS (version 27.0, IBM, 
Armonk, NY). Frequencies and percentag-
es were calculated for each reason within the 
three wellness domains analyzed for the whole 
data set and by specific sport and sex of the 
athlete. Chi-square tests of independence were 
conducted to evaluate differences in reasons 
for low wellness in sleep, stress, and nutrition 
by sport and sex. Cramer’s V effect sizes are 
interpreted from 0 (no association) to 1 (per-
fect association). An alpha level of 0.05 was 
used to determine group differences. 

RESULTS
A total of 19,067 observations were made 

across all three aspects of wellness (90.9% from 
females), with 4,307 (22.6%) from volleyball, 
4,301 (22.6%) from soccer, 2,468 (12.9%) from 
swimming, and 7,991 (41.9%) from basketball. 
Overall, males were less likely to provide rea-
sons for all three dimensions of wellness as-
sessed. Table 1 shows the overall distribution 
of reasons for poor sleep, distress, and poor nu-
tritional choices. For sleep, the most frequent-
ly cited responses were late night (23.7%) and 
“other” (22.3%). Alcohol consumption (0.01%) 
and consuming food or beverages late at night 
(1.5%) were the least cited reasons for poor 
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sleep. Academic/work stress (60.2%) was the 
most frequently cited reason for poor stress 
scores, and financial worries (3.1%), health 
worries (4.4%), and being overwhelmed by de-
mands (4.7%) were cited the least. For nutrition, 

athletes indicated consuming fewer than three 
meals/snacks in a day (26.2%) and consuming 
fatty/junk foods (18.5%) most frequently, and 
consuming alcohol (0.8%) and loss of appetite 
(6.7%) the least frequently. 

Table 1. Frequency distribution of reasons for low wellness across each wellness domain
Sleep
  N   %
Other 2789   22.3
Worried/stress 1557   12.5
Consumed alcohol/caffeine late at night 17   0.1
Pain/irritation 1139   9.1
Noise/disturbance during the night 1707   13.7
Overtired 2132   17.1
Consumed food/beverage late at night 190   1.5
Late night 2953   23.7
Total 12484   100.0
Stress
  N   %
Other 2273   13.9
Academic/work stress 9859   60.2
Family/relationship stress 2281   13.9
Financial worries 503   3.1
Health worries 720   4.4
Overwhelmed by all the demands on me 731   4.5
Total 16367   100.0
Yesterday’s Nutrition
  N   %
Other 363   7.6
Skipped breakfast 394   8.2
Consumed less than 3 meals/snacks 1255   26.2
Consumed fatty/junk food 887   18.5
Fluid intake low 1050   21.9
Consumed very little veg/fruit 483   10.1
Consumed alcohol 36   0.8
Loss of appetite 321   6.7
Total 4789   100.0

Sleep
The chi-square analyses indicated a sex 

difference for reasons provided for poor sleep 
(χ2 = 1118.7, p < .001, V = 0.191, low). There 
was also a difference by sport for females  
(χ2 = 873.3, p < .001, V = 0.180, low) and males  
(χ2 = 360.9, p < .001, V = 0.383, moderate). 
Figure 1 shows the distribution of responses 
for females (A) and males (B). Female basket-

ball athletes had a higher reporting frequency, 
and swimming had the lowest. Basketball fe-
males reported late nights, “other”, and wor-
ried/stress most frequently as reasons for poor 
sleep. Soccer females primarily reported late 
nights, and volleyball reported “other” most 
frequently. Male swimmers reported the most 
common reasons for poor sleep, citing “oth-
er,” noise/disturbance, and overtired most 
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frequently. For soccer males, the most com-
monly reported ailments were “other,” noise/
disturbance, and late night. For male basket-
ball players, late nights were reported most 
frequently.

Stress
Chi-square analyses indicated differences 

by sex (χ2 = 566.3, p < .001, V = 0.125, low) 
and by sport for females (χ2 = 544.1, p < .001, 
V = 0.239, moderate) and males (χ2 = 145.8, 
p < .001, V = 0.121, low). The distribution of 
reasons for poor stress is shown in Figure 2A 
for females and Figure 2B for males. Academ-
ic/work stress was cited most frequently for 
females regardless of sport. Female swimmers 
were least likely to report reasons for poor 
stress. Female basketball players also cited 
“other” and family/relationship stress but much 
less frequently. Males also cited academic/
work stress most frequently. Male swimmers 
also had a high tendency to cite “other” as a 
reason for poor stress. 

Nutrition	  
Chi-square analyses indicated differences 

by sex (χ2 = 261.3, p < .001, V = 155, low) 
and by sport for females (χ2 = 284.9, p < .001,  
V = 0.170, low) and males (χ2 = 29.9, p = .008, 
V = 0.212, moderate). Figure 3 shows the dis-
tribution of reasons for poor nutrition for fe-
males (3A) and males (3B). Female basketball 
athletes had the highest frequency of ailments, 
citing consuming less than three meals/snacks 
in a day, low fluid intake, and consuming fatty 
junk/food most frequently. These same three 
reasons were also the highest for the remain-
ing three sports, just at a lower frequency and 
in a different order. For males, fewer reasons 
for poor nutrition were cited overall, with 
swimming reporting the fewest. Male soccer 
athletes had the highest reporting frequency, 
citing consuming fatty/junk food, skipping 
breakfast, and “other” most frequently. Male 
basketball players cited consuming fewer than 
three meals/snacks daily, fatty/junk food, and 
low fluid intake.

 

Figure 1. Frequency distribution of responses for poor sleep for A) females and B) males
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Figure 2. Frequency distribution of responses for poor stress for A) females and B) males

Figure 3. Frequency distribution of responses for poor nutrition for A) females and B) males

DISCUSSION
This study explored why athletes experience 

low wellness across the domains of sleep quality, 

stress, and poor nutrition and evaluated sex-spe-
cific and sport-specific differences in reasons 
for low wellness. Overall, results revealed that 
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college athletes were stressed mostly because of 
academic/work stress, experienced poor sleep 
quality mostly due to late nights, and poor nu-
trition was mostly due to underconsumption of 
meals and snacks. Results also revealed that rea-
sons for poor wellness in the domains of sleep, 
stress, and nutrition were similar between sports 
and sexes, with some nuances including female 
athletes being more likely to report reasons for 
poor wellness and male swimmers being less 
likely to report reasons for poor nutrition. Pre-
vious research findings show that female stu-
dent-athletes report higher percentages of men-
tal health and wellness concerns when compared 
to male athletes (NCAA, 2021). 

Findings from this study revealed that late 
nights, “other”, and noise disturbances were 
the predominant reasons reported for poor 
sleep, with these varying between sex and 
sport. Interestingly, while research has shown 
female student-athletes report poor wellness 
more frequently, that was not the case for fe-
male swimmers regarding sleep in this study, 
as they reported the fewest. Existing literature 
has found that swimmers’ sleep quality and du-
ration are influenced by their training sched-
ule, as swimmers typically have more early 
morning training sessions with no adjustments 
to their “going to bed” time the night before 
(Surda et al., 2019). These data support previ-
ous literature showing that female swimmers 
get 0.40 hours more sleep per night than their 
male counterparts (Bunn & Jiroutek, 2024). 
For males in this study, swimmers had the 
highest reporting rate citing “other,” noise dis-
turbance, and overtiredness, which aligns with 
previous research (Watson, 2017). There are 
other factors that likely interplay with one an-
other to affect sleep, such as nutrition, travel, 
and stress, but exploring these interactions was 
beyond the scope of this study. Future research 
should consider examining other wellness fac-
tors and how they affect sleep. 

This study showed that collegiate athletes, 
regardless of sex or sport, were primarily stressed 
about their academic/work success. The current 
data also support previous research that shows 
female student-athletes cite more academic 
stress than their male counterparts (Lassiter et 
al., 2022; NCAA, 2021). These data align with 
previous literature (Adler & Adler, 1991; Las-
siter et al., 2022) indicating that student-athletes 
have a difficult time fulfilling both roles as stu-
dents and athletes. This is particularly difficult 
during the competitive season with travel for 
games. Recently, several collegiate conferences 
in the USA have expanded well beyond their 
regional roots, extending to areas of the coun-
try that require cross-country flights (College 
Football Realignment Tracker, 2024). These 
changes primarily provide a financial benefit to 
sports that play one time on the weekends but 
are damaging to the multitude of sports that play 
twice weekly, requiring athletes to miss more 
classes due to travel requirements. While many 
schools have increased their academic support 
services for athletes, these services are not gen-
erally improved for all sports across all genders, 
often favoring male athletes in revenue sports 
only (Otto et al., n.d.). Further, many schools 
have also increased the volunteer and extra re-
quirements of athletes (e.g., community service, 
watching film) that are not counted within the 
eight-hour (out of season) and 20-hour (in sea-
son) maximum allowances by the National Col-
legiate Athletic Association. The results of this 
study suggest that athletic programs need more 
academic support for non-revenue sports, such 
as the ones studied here. 

Male swimmers were the only group to 
have a high frequency of citing “other” as a 
reason for poor stress. Previous literature sug-
gests that this population is experiencing stress 
related to their physique and body composition 
(Urdapilleta et al., 2010). Also, Howarth et al. 
(2023) found that 14% of elite swimmers expe-
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rience depression, and when swimmers expe-
rience stress, this also affects their sleep. Cor-
relating sleep and stress was beyond the scope 
of this study, but corroborating these studies 
could be done in future research. Further re-
search should also be conducted to investigate 
what “other” could mean for this population 
related to both sleep and stress.

Consuming fewer than three meals/snacks 
per day was the most cited reason for poor nu-
trition overall for male and female basketball 
athletes. Consuming too few calories or meals 
may be a result of not having the means to 
purchase the food or not having the time to 
consume the meals between classes, practices, 
and games. In 2020, Mayeux and colleagues 
(2020) found that 39.6% of the student-ath-
letes in their study reported food insecurity, 
with limited money and time as their top bar-
riers. Varying dining hall hours, particularly 
during university-wide breaks while sports are 
still in season, could also result in poor nutri-
tional intake. These data align with previous 
literature noting that several female athletes 
had low energy intake, skipped breakfast of-
ten, and only a small percentage monitored 
their hydration status (Hoogenboom et al., 
2009; Shriver et al., 2013). Male and female 
collegiate athletes have been shown to have a 
low intake of fiber, fruits, and vegetables but 
a sufficient intake of calcium, iron, and vita-
min C (Webber et al., 2015). Male swimmers 
were least likely to report a reason for poor 
nutrition, which may link back to the concept 
of fear and needing to conceal their concerns 
for their physique and body composition (Ur-
dapilleta et al., 2010). 

Limitations of this study include no knowl-
edge of the research participants’ collegiate 
competitive level (e.g., Division I, II, or III). 
While the dataset analyzed included a large 
number of participants, the frequency and 
percentage analysis for the specific wellness 

domains could be skewed by athletes who re-
ported low wellness more frequently than oth-
ers. Athletes in this study had a low frequen-
cy of reporting that alcohol intake influenced 
their sleep or nutrition. This does not align 
with literature suggesting that 80% of college 
students have engaged in consuming alcohol 
within the previous 12 months (Martens et al., 
2006). Athletes from this study may have been 
hesitant to report alcohol consumption due to 
fear of repercussions from their coaches, as 
many coaches request their athletes to prohibit 
alcohol consumption during training and com-
petition seasons. The majority of the athletes 
from this study were female, which could have 
affected the sex-based comparisons with spe-
cific sports. 

CONCLUSIONS 
In the Fall 2021 NCAA Student-Athlete 

Well-Being survey of 9800 student-athletes 
showed that “rates of reported mental health 
concerns experienced within the last month 
were 1.5 to 2 times higher than have been 
historically reported by NCAA student-ath-
letes prior to 2020” (NCAA, 2021). These 
concerns were highest among “women, stu-
dent-athletes of color, those identifying on 
the queer-spectrum and those reporting fam-
ily economic hardship” (NCAA, 2021). The 
following year, the NCAA constitution re-
quired each member school across all divi-
sions to provide resources and “open engage-
ment concerning physical and mental health” 
(NCAA, 2021). 

Even with the increased awareness of 
mental health and well-being in recent years, 
student-athletes are still hesitant to seek sup-
port, with less than half reporting they would 
be willing to reach out to a mental health pro-
vider on campus (NCAA, 2021). One possi-
ble way to help student-athletes more openly 
discuss wellness is through daily wellness 
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assessments. Self-monitoring their personal 
wellness and ailments may not only allow 
sport and strength and performance coach-
es to adjust training schedules; however, it 
may also open lines of discussion with oth-
er athletic support staff (e.g., athletic train-
ing staff, athletic mental health counselors, 
administrators). Daily wellness assessments 
may also help these young adults learn how to 
manage their own wellness, a necessary life-
long skill. Coaches and athletes can also im-
plement sleep education sessions to improve 
the sleep hygiene of the athletes (Vitale et al., 
2023). Future research should examine how 
daily assessment relates to the athlete’s own 
self-awareness of their wellness and any an-
tecedents to that wellness. 
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EFFECTS OF MODERATE-INTENSITY 
WEIGHT TRAINING VS. HOME  
TRAINING ON QUALITY OF LIFE IN 
NON-ATHLETE MALE PATIENTS WITH 
IRRITABLE BOWEL SYNDROME
Walid Grine, Yacine Belfritas, Oussama Kessouri
Department of sciences and techniques of physical and sports 
activities, University of Jijel, Algeria

ABSTRACT
Irritable bowel syndrome (IBS) is a common condition that affects many 

individuals worldwide and is diagnosed by various accompanying symptoms. 
Its treatment focuses on alleviating and reducing the severity of symptoms, with 
exercise being one of the suggested treatments. This study aims to determine the 
effect of moderate-intensity weight training (MIWT) and home training (HT) on 
quality of life in non-athletic males with IBS.

The sample included 16 non-athletic Algerian males who were diagnosed 
with irritable bowel syndrome using the Rome III criteria. They were ran-
domly divided into two groups: MIWT group (n = 8) and HT group (n = 8). 
Each group practiced their training three times a week for 35-40 minutes per 
session over 8 weeks. The IBS Quality of Life Questionnaire (IBS-QOL) was 
used to collect data. Both t-test and two-way ANOVA were used for statistical 
analysis.

Study results showed an improvement in quality of life in all domains of IBS-
QOL (total score; dysphoria; activity interference; body image; health anxiety; 
food avoidance; social reactivity; sexual; relationships) for both groups (p < 
.05). Only one interference with activity showed greater improvement in the 
MIWT group compared to the HT group (p<.05).

Both MIWT and HT contribute to improved quality of life in non-athlete 
males with IBS, with a superiority of MIWT over HT in the variable interfer-
ence with activity only. Therefore, researchers recommend using both methods 
to alleviate the symptoms of IBS.

Keywords: weight training, home training, irritable bowel syndrome, qual-
ity of life, individuals

INTRODUCTION
Physical activity and sports are important 

healthy behaviors for improving community 
public health, encompassing physical and psy-
chological aspects (Dhuli et al., 2022). Many 
specialists and doctors today recommend 
turning exercise into a lifestyle. It is known that 
the lack of exercise and physical inactivity is 
one of the changes that have occurred in many 
societies today (Pišot, 2021). This includes an 
increase in office work at the expense of jobs 
that require physical effort on the one hand and 

an increase in modern means of transportation 
and their variety on the other hand. All these 
factors, among others, have contributed to the 
decrease in individuals’ physical activity. This 
reduction in physical activity is accompanied 
by an irregular and hybrid diet, such as fast 
food and excessive consumption of soft drinks 
(Dhuli et al., 2022).

This decline in activity and poor diet 
have contributed, in one way or another, to 
the emergence of several diseases, such as 
excessive weight gain, diabetes, osteoporosis, 
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premature aging, and diseases that affect the 
digestive system (González et al., 2017). IBS 
is one of the most common digestive disorders 
today. It is a common chronic condition with 
unknown causes (El-Salhy, 2023). According 
to World Health Organization statistics, 
approximately 9% to 23% of the world’s 
population suffers from some form of IBS 
symptoms (Arnaout et al., 2023).

The symptoms of IBS can be intermittent 
or continuous, including constipation, diar-
rhea, colon cramps, and spasms that cause 
emotional responses (Arnaout et al., 2023). 
Due to the lack of a clear cause, treatment 
often focuses on alleviating the individual’s 
symptoms (Riezzo et al., 2023). IBS symp-
toms or Irritable Bowel Syndrome symptoms 
vary from person to person and may resem-
ble other health conditions, making diagno-
sis difficult. Therefore, diagnosing IBS often 
involves excluding other conditions with 
similar symptoms. To assist in the diagnosis 
process, experts have developed two sets of 
criteria for diagnosing functional digestive 
disorders, such as the Rome criteria. This cri-
terion is based on the symptoms experienced 
by the person after excluding the possibility 
of other conditions (Drossman, 2006).

Exercise is known to have a positive effect 
on health, as it affects the body in different 
ways (Dhuli et al., 2022). Physical activity 
often helps prevent different pathological 
disorders and conditions before they become 
severe, making them difficult to treat. 
Therefore, it can be said that physical exercise 
is beneficial in alleviating IBS symptoms. 
However, no specific data has been available 
linking physical exercise and IBS symptoms 
(Johannesson et al., 2011).

In recent years, Riezzo et al. (2023) have 
found an improvement in IBS symptoms fol-
lowing an aerobic exercise program, with 
bloating being the most common symptom, 

which decreased significantly. Psychologi-
cal questionnaires and quality-of-life assess-
ments indicated reduced levels of anxiety, 
depression, and stress. Ahmad and Thnai-
bat (2023), through their research on stud-
ies and databases (from 2018-2023), found 
that light and regularly practiced aerobic and 
anaerobic exercises play an effective role in 
alleviating IBS symptoms, improving bowel 
function, enhancing psychological well-be-
ing and quality of life.

Previous studies on IBS have shown that 
physical exercise, especially aerobic exercises, 
is an important means of alleviating symptoms 
and improving quality of life. However, 
researchers did not find studies comparing 
different types of exercises (MIWT and HT) on 
the quality of life of IBS patients. Therefore, 
this study aimed to determine the impact of 
weight and home training on the quality of life 
of non-athletic male IBS patients and identify 
which method is better for this purpose.

METHODOLOGY
Participants
Sixteen non-athlete Algerian males 

who had been diagnosed with symptoms 
of irritable bowel syndrome by Rome III 
criteria voluntarily participated in this study. 
It was confirmed that all participants were 
free of other diseases. The participants’ 
average age was 38.18 ± 2.85, their weight 
was 79.93 ± 3.74, their height was 177.37 ± 
1.92, and their BMI was 25.41 ± 0.93. They 
were divided into two groups, represented 
by MIWT group (n=8) and HT group (n=8). 
Table 1 outlines the characteristics of each 
group. All participants were informed about 
the objectives of the study, its duration, and 
potential risks, and all gave written informed 
consent. This study followed the guidelines 
outlined in the Helsinki Declaration (World 
Medical Association, 2013).
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Table 1. Characteristics of the participants
Variables Overall (n=16) MIWT group (n=8) HT group (n=8)

Age (year) 38.18 ± 2.85 37.62 ± 1.40 38.75 ± 3.84
Weight (Kg) 79.93 ± 3.74 80.18 ± 3.88 79.68 ± 3.86
Height (cm) 177.37 ± 1.92 176.87 ± 2.03 177.87 ± 1.80
BMI (kg/m2) 25.41 ± 0.93 25.64 ± 1.02 25.18 ± 0.84

No significant differences between groups were observed in all variables

Data collection
Data in this study were collected using var-

ious measurement tools. Anthropometric mea-
surements were taken in a pharmacy, where 
weight, height, and BMI were measured using 
a Keito machine (Staal et al., 2004).

The Rome III criteria: This criterion was 
used to detect the patients of IBS in this study. 
It was introduced in 2006 and brought a signif-
icant change compared to Rome II by classi-
fying IBS into subtypes based on stool consis-
tency rather than frequency (Drossman, 2006). 
These subtypes include IBS-C (constipation), 
IBS-D (diarrhea), IBS-M (mixed), and IBS-U 
(unclassified). Bloating as a primary symptom 
was also removed from the definition, as it was 
considered too common to be a specific indi-
cator of IBS (Lacy & Patel, 2017). Ford et al. 
(2013), involving IBS patients who underwent 
colonoscopy, reported a sensitivity of 68.8% 
and a specificity of 79.5% for the Rome III 
criteria.

The IBS-QOL questionnaire: It is a 34-
item questionnaire developed and validated by 
Patrick et al. (1998) to measure health-related 
quality of life in patients with non-subtyped 
IBS, meaning it is comprehensive and address-
es the various ways in which IBS can affect 
individuals (Andrae et al., 2013). Masaeli et al. 
(2013) and Abedi et al. (2023) clarified that the 
IBS-QOL questionnaire is valid and reliable 
for assessing the quality of life in individuals 
with IBS. To analyze the results, the following 
indicators were taken: total score, dysphoria, 

interference with activity, body image, health 
worry, food avoidance, social reaction, and 
sexual relationships (Riezzo et al., 2023). The 
average score of each indicator (from 0 to 100) 
was also taken to analyze the results.

Design and procedures
This study employed a comparative inter-

vention design to evaluate the effects of two 
different training methods on irritable bow-
el syndrome (IBS) symptoms in non-athlete 
males. The independent variable consisted of 
MIWT and HT methods, while the dependent 
variable was the quality of life of non-athlete 
males.

Initially, the Rome III criteria and the IBS-
QOL questionnaire were applied to a small 
pilot group of 5 individuals outside the main 
study sample. This preliminary step was taken 
to assess the tools’ suitability and identify any 
potential obstacles to conducting the full study. 
By analyzing the pilot data, we were able to 
confirm the tools’ reliability and validity for 
identifying individuals with IBS and assessing 
their baseline quality of life. After confirming 
their effectiveness, both the Rome III crite-
ria and IBS-QOL questionnaire were admin-
istered to the actual study sample to identify 
individuals with IBS and assess their baseline 
quality of life.

The IBS-QOL questionnaire was complet-
ed for 8 weeks before the implementation of 
the training program specific to each group. 
After the necessary period had passed, the 
researchers redistributed the questionnaire to 
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determine the effect of the two programs on 
alleviating IBS severity.

Training programs
The participants followed two different 

training programs (MIWT and HT), each per-
formed three times a week for eight weeks. 
Both programs were designed to progres-
sively increase strength over time, especially 
since studies have shown that these exercises 
at these intensities can induce muscle strength 
growth in non-athletic individuals (Ogawa et 
al., 2023; Behm et al., 2024).

MIWT Program: The MIWT program 
focuses on improving muscular strength 
through targeted exercises for specific muscle 
groups. Each training session lasted between 
35 and 40 minutes and was divided into three 
different workout days: one day for chest and 
triceps exercises, another day for legs, shoul-
ders, and abdominal exercises, and a third day 
for back and biceps exercises. For each mus-
cle group, participants performed 3 exercis-
es, resulting in 6 exercises per session. Each 
exercise was completed for 2 to 3 sets of 6 to 
12 repetitions, with 3 minutes of rest between 
sets. The training intensity began at 20% of the 
participants’ one-repetition maximum (1RM) 

(Nuzzo et al., 2024) and increased gradually 
every 15 days, reaching 40% of 1RM by the 
end of the program. All sessions took place in 
a gym setting, and the estimated rating of per-
ceived exertion (RPE) ranged from 3 to 4 as 
participants adapted to the training loads; the 
RPE method takes into consideration both the 
intensity and the duration of a training session 
(Foster et al., 2001).

HT Program: The HT program was de-
signed to improve strength and endurance us-
ing bodyweight exercises. Each session last-
ed between 35 and 40 minutes and included 
exercises such as push-ups, back exercises, 
squats, jumping and hopping drills, as well as 
abdominal and plank exercises. Participants 
performed 10 repetitions per exercise, with 
30-second holds for plank exercises. The ses-
sions consisted of 3 sets of 8 exercises, with 2 
minutes of rest between each set. The inten-
sity of the HT program ranged between 50% 
and 60% of the participants’ maximum heart 
rate (MHR) (Strath et al., 2000). The training 
was designed to be completed at home. The 
estimated RPE for this program ranged from 
2 to 3. The characteristics of each program are 
represented in Table 2.

Table 2. Characteristics of MIWT and HT programs 

Program Content Place Dura-
tion

Repetitions
/time

Rest 
between 
exercises

Sets Intensity Estimated
RPE

MIWT

Chest and tri-
ceps exercises

Gym 35-40 
minutes 6-12 03 minutes 02 – 03 20-40 % 

1RM 3 – 4
Leg, shoulders, 
and abdominal 

exercises
Back and biceps 

exercises

HT

Push-ups and 
Back exercises

Home 35-40 
minutes

10 repeti-
tions /30 
seconds  
for plank 
exercises

02 minutes 03 60-50 % 
MHR 2 – 3Squats, jumps, 

and hops
Abdominal and 
plank exercises
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Statistical analysis
The statistical analysis was conducted 

using SPSS V26 software outputs, calculat-
ing the mean and standard deviation (SD). 
Shapiro-Wilk test was used to assess the 
normal distribution of the data. Independent 
samples T-test was used to determine the dif-
ference in the pre-test between the two train-
ing groups. Paired samples T-test was used 
to compare the pre-test and post-test within 
each group. A two-way ANOVA was used to 
identify the difference between the groups in 
the post-test, considering the factors of time 
(pre and post) and group (MIWT and HT). 
Bonferroni post hoc tests were conducted 

following the two-way ANOVA were ap-
plied if a significant group x time interaction 
was observed. The significance level was set 
at p≤.05.

RESULTS 
The Shapiro-Wilk test showed no differ-

ences (p>.05), indicating a normal distribu-
tion of the data. Table 3 and Figure 1 showed 
no significant differences between the two 
groups in the pre-test for most variables 
(p>.05). However, body image demonstrat-
ed a significant difference between the two 
groups in the pre-test (p<.05).

Table 3. Comparison of Changes in Quality of Life between MIWT and HT Training

Indicators

MIWT (n=8)
p 

(t-test)

HT (n=8)
p 

(t-test)

Main time 
effect

Time x 
Group

Pre-test Post-test Pre-test Post-test
p (two-way ANOVA)

Mean±SD Mean±SD

Total score 26.57±2.32 63.11±3.83 .000* 28.34±2.86 67.50±3.10 .000* .000‡ .285

Dysphoria 31.25±8.87 71.18±9.02 .000* 31.59±6.46 74.30±3.56 .000* .000‡ .640

Interference 
with activity 29.16±5.45 76.56±7.69 .000* 29.16±5.45 69.27±5.42 .000* .000‡ .046#

Body image 25.00±6.68a 54.68±9.30 .000* 31.25±16.36a 62.50±9.44 .003* .000‡ .857

Health 
worry 26.56a±4.41 68.75±11.57 .000* 35.93a±15.58 76.56±8.01 .000* .000‡ .835

Food  
avoidance 26.04±5.34 64.58±10.68 .000* 25.00±10.91 71.87±7.63 .000* .000‡ .277

Social  
reaction 29.68±16.28 64.06±15.58 .004* 25.00±9.44 70.31±9.30 .000* .000‡ .262

Sexual 17.18±6.46 37.50±14.94 .014* 21.87±11.08 46.87±8.83 .005* .000‡ .603

Relation-
ships 27.73±7.36 67.57±9.29 .000* 26.95±8.50 68.35±6.56 .000* .000‡ .762

a Significant Pre-test comparison; * Pre-post significance (p <.05); ‡ Significant main effect of time; # Significant 
interaction effect between time and group (time × group).
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Figure 1. Comparison of Pre- and Post-Test Results for A) MIWT Group and B) HT Group

The comparison between the pre-test and 
post-test within each group revealed signifi-
cant differences in total score, dysphoria, inter-
ference with activity, body image, health wor-
ry, food avoidance, social reaction, and sexual 
and relationship domains (p<.05).

The main effects of time were significant 
across all variables (p<.05). However, the time 
× group interactions were not significant for 
most variables (p>.05), except for interference 
with activity, which showed greater improve-
ment in the MIWT group compared to the HT 
group.

DISCUSSION
This study aimed to investigate the im-

pact of MIWT and HT on the quality of life of 
non-athletic males with IBS. The main find-
ings revealed a significant improvement in the 
quality of life for IBS patients following the 
exercise interventions, whether MIWT or HT, 
with a significant difference in interference 
with activity favoring the MIWT group.

Our findings align with the American 
College of Health and Prevention guidelines, 
which recommend moderate-intensity aero-
bic exercise for its positive effects on general 
health (Thompson et al., 2022). This supports 

our results, where moderate-intensity MIWT 
and HT significantly improved the quality of 
life and positively affected general health. Jo-
hannesson and Simrén (2011) emphasized that 
physical activity should be a primary treatment 
method for IBS, highlighting the role of exer-
cise in alleviating IBS symptoms. The choice 
of suitable exercises depends on the patient’s 
overall condition, health, and fitness level and 
can be tailored based on IBS symptoms. Ex-
amples of suitable exercises to alleviate IBS 
symptoms and improve quality of life include 
low and moderate-intensity workouts (Riezzo 
et al., 2023).

The results of our study also align with 
Mönnikes H. (2011), who suggested that regu-
lar exercise improves bowel function, reduces 
bloating, and lowers stress, all of which help 
alleviate symptoms of IBS (Russel & Pastoor, 
1997). Additionally, several studies indicate a 
strong link between anxiety and increased IBS 
severity, which aligns with our study’s find-
ings that IBS patients experience mood dis-
turbances, such as dysphoria (Alhazmi, 2024). 
Therefore, healthcare professionals should 
assess and treat accompanying psychological 
disorders in IBS patients to improve their over-
all health and quality of life. Previous studies 
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have found that around 50-90% of IBS patients 
have comorbid psychological disorders, with 
anxiety and depression being the most com-
mon (Kawoos, 2017).

Another study on a random sample of yoga 
practitioners observed that yoga was effec-
tive, compared to medication, in reducing IBS 
symptoms and enhancing physical health (IBS 
symptom severity, gastric motility, autonomic 
and physical symptom scores, and physical per-
formance), as well as improving mental health 
outcomes (depression, anxiety, gut-specific 
anxiety, and quality of life) (D’Silva, 2020). 
This supports our study’s findings regarding 
improvements in quality of life, mood disor-
ders, physical symptoms, and physical health.

The beneficial effects of regular physical 
activity on health are undeniable in modern 
medicine. Exercise is often the first step in 
lifestyle modification to prevent and manage 
chronic diseases. According to a report by the 
U.S. Department of Health and Human Ser-
vices, regular exercise significantly reduces 
mortality rates by up to 30% in both men and 
women (Us DHHS, 2002). This finding sup-
ports our study’s conclusion on the beneficial 
effects of exercise in improving the quality of 
life for IBS patients.

Moreover, exercise has been proven to treat 
or prevent anxiety and depression in numerous 
studies (Ströhle, 2009), widely accepted as an 
affordable, non-invasive, and accessible inter-
vention for individuals under psychological 
stress. Recent studies indicated that due to the 
COVID-19 pandemic, individuals with anxi-
ety and stress could not access exercise facili-
ties, making home workouts crucial in reduc-
ing stress and anxiety and improving quality of 
life. A study proposed a 16-week home training 
program that effectively improved health-re-
lated quality of life, functional capacity, and 
persistent symptoms in COVID-19 survivors 
(Longobardi et al., 2023).

IBS symptoms contribute to changing indi-
viduals’ eating behaviors, leading to irregular 
eating patterns and inability to eat when de-
sired, thus exacerbating suffering and impacting 
quality of life. Interestingly, many researchers 
have reported a correlation between diet, life-
style habits, and IBS (Simrén, 2001). There is 
also a relationship between physical inactivity 
and irregular eating (Guo et al., 2015). Exercise 
helps regulate metabolism, stimulates appetite, 
and reduces accumulated fats.

Exercise enhances social integration, re-
duces isolation, and helps build strong friend-
ships and social connections, whether in gyms 
or competitions. It also promotes discipline, 
group integration, and a sense of social belong-
ing (Penna et al., 2023), reducing life stress and 
pressures and eliminating feelings of laziness, 
lethargy, and continuous isolation (Anderson & 
Shivakumar, 2013). This aligns with our study’s 
findings on improved social relationships for 
IBS patients due to exercise, with significant 
improvements in their relationships within their 
communities (Johannesson et al., 2015).

Physical activities and sports can also en-
hance body image and fitness through appro-
priate and regulated physical activities (Seguin 
et al., 2013), increasing muscle strength and 
endurance. Exercise helps prevent excessive 
weight gain or maintain ideal weight, boosting 
self-confidence and body satisfaction, thereby 
improving quality of life by distracting indi-
viduals from focusing on body appearance. A 
particular lifestyle, including regular moder-
ate-intensity exercise, can control IBS symp-
toms by reducing stress, improving bowel 
movements, and reducing bloating (Daley & 
Grimmett, 2008). Regular exercise also im-
proves energy levels and erection quality in 
males, particularly those with erectile dysfunc-
tion (Niu & Santtila, 2023), thus potentially 
enhancing sexual desire and relationships.

Regarding the interference with activity 
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variable, both MIWT and HT improved inter-
ference with activity, but MIWT proved to be 
more effective. This can be attributed to the 
type of exercises included in the MIWT pro-
gram, which helps enhance muscle strength 
and endurance (Wang et al., 2023). Addition-
ally, these exercises offer a mental benefit, as 
their performance requires focus and motiva-
tion, further aiding in the completion of daily 
tasks with efficiency while avoiding fatigue 
(Cheng et al., 2022).

This study has some limitations, including 
a small sample of male participants from the 
researchers’ surroundings and data collected 
using a single measure, the IBS-QOL scale. 
Future studies could investigate the effects of 
these training methods on a larger number of 
male and female participants using multiple 
measures to comprehensively reveal changes 
in the quality of life for IBS patients.

CONCLUSION
In conclusion, it can be said that engaging in 

moderate-intensity physical activity generally 
helps alleviate IBS, whether through MIWT 
or HT. Additionally, it improves the quality of 
life and psychological well-being of patients 
in various areas, including social relationships, 
body satisfaction, anxiety and discomfort, ir-
regular eating habits, and sexual ability. All 
these aspects showed positive improvements 
after performing moderate-intensity workouts 
(MIWT and HT).

The study’s results indicate that there is no 
significant difference between MIWT and HT 
in improving the quality of life for IBS patients, 
except for interference with activity, which was 
better in MIWT. Based on these findings, the 
researchers recommend using both methods or 
alternating between them to avoid monotony 
and enhance the quality of life. They also em-
phasize the importance of promoting a culture 
of physical exercise among IBS patients and 

raising awareness about the benefits of moder-
ate-intensity exercises in reducing IBS symp-
toms and improving quality of life.
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EFFECTS OF STRETCHING  
ON ADOLESCENT TRACK AND  
FIELD ATHLETES
Tereza Marinova, Diana Popova-Dobreva
National Sports Academy “Vassil Levski”, Sofia, Bulgaria

ABSTRACT
Introduction. Flexibility, or joint range of motion, is often highlighted as a 

crucial aspect of physical fitness. It is commonly believed that improving flexi-
bility can enhance performance and help lower the risk of injury.

Methodology. This study involved a sample of 30 Track and Field athletes 
who were tested once before the stretching programs were applied (April 2024) 
and once after (October 2024).

Results. The data from descriptive analyses for both tests before and after 
the application of stretching programs showed slight improvements in the SLJ, 
VJ, BOMBT, and SSPMBT metrics. The results from the comparative analysis 
of the VJ, SLJ 30-meter Flying Start, and BOMBTS indicators showed a statis-
tically significant improvement from Test 1 to Test 2. 

The data from the descriptive analysis: M. Triceps Surae: Test 1 mean of 
13.27 and Test 2 mean of 16.57 for the right limb; Test 1 mean of 13,2 and Test 2 
mean of 17,4 for the left limb; Hamstring: Test 1 mean of 79.47 and Test 2 mean 
of 86.3, for right limb. Test 1 mean 79.37 and Test 2 mean 85.87 for the left limb; 
M. Rectus Femoris: Test 1 mean 151.33 and Test 2 mean 153.83 for the right 
limb. Test 1 mean of 150,9 and Test 2 of 154 for the left limb; M. Erector Spinae: 
Test 1 mean of 26.77 and Test 2 mean of 28.9.

The improvement in the M. Triceps Surae R/L flexibility (The t-value of 
-2.35/-2.81 at a significance level of α = .05 suggests a statistically significant 
difference between the two test results, indicating the effectiveness of the applied 
intervention or training program.

Conclusions. The comparative analysis of the Vertical Jump, Standing Long 
Jump, 30-meter Flying Start, and Backward Overhead Medicine Ball Throw 
indicators showed a statistically significant improvement from Test 1 to Test 2, 
indicating a positive effect on the development of speed and strength qualities 
during the application of the stretching programs. Additionally, Welch’s t-test 
results highlighted the effectiveness of the intervention program, demonstrating 
a statistically significant improvement in the flexibility of the M. Triceps Surae 
R/L between Test 1 and Test 2.

Keywords: Stretching protocols, Track and Field Athletes

INTRODUCTION
Flexibility is an essential component of 

success in many sports, particularly athletics, 
where it is especially important for runners 
and jumpers. It is defined as the ability to 
move a joint or series of joints smoothly and 
without restriction through a painless range of 
motion. This quality is directly related to the 
extensibility of the musculotendinous units 
surrounding the joint, which is influenced by 

the muscles‘ ability to relax, deform, and adapt 
to stretching forces.

Winchester et al. (2008) began their study 
with findings indicating that static stretching 
may harm the stretch-shortening cycle. In con-
trast, they found that using a dynamic warm-up 
routine could enhance performance. The au-
thors aimed to find out if the adverse effects of 
static stretching would offset the performance 
benefits gained from a dynamic warm-up.
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In that study, 11 male and 11 female ath-
letes completed a dynamic warm-up, followed 
by either a static stretching session or a rest 
period. The static stretching routine consist-
ed of four partner-assisted stretches targeting 
the calf and thigh muscles, lasting a total of 
10 minutes. The first stretch focused on the 
hamstrings. The athletes began by lying on 
their backs with one leg extended straight on 
the ground. The other leg was bent at approx-
imately a 90-degree angle at the knee and a 
45-degree angle at the hip, with the sole flat 
on the ground. From this position, the extend-
ed leg was lifted into a vertical or slightly 
beyond-vertical position through hip flexion. 
Throughout the stretch, the buttocks remained 
entirely in contact with the ground, and the 
knee of the raised leg stayed wholly extended.

The second, a triceps surae stretch, was 
performed with the athlete’s leg positioned 
vertically. For the third stretch, the athlete 
lay on their back with one leg bent and one 
extended; the extended leg was then flexed 
at the knee and hip, bringing the heel toward 
the buttocks and the knee toward the chest. 
The fourth activity stretched the quadriceps. 
In this stretch, the athlete began lying face 
down (prone position). The partner then pas-
sively bent the athlete‘s knee and lifted it off 
the ground while ensuring the hip remained in 
contact with the floor. Each stretch was held 
for 30 seconds at the point of discomfort. The 
four stretches were performed in sequence, 
with a 10–20 second rest between each. After 
completing one entire cycle of stretches, the 
leg rested for an additional 20–30 seconds 
before repeating the cycle. Each stretch was 
performed three times in total.

After the warm-up, the participants com-
pleted three 40-meter sprints to assess how 
static stretching affected sprint performance 
when preceded by a dynamic warm-up.

This study demonstrated that passive mus-

cle stretching could impair performance in 
tasks requiring repetitive high-power output, 
even when followed by a dynamic warm-up 
routine.

Behm and Chaouachi (2011) investigated 
the acute effects of static and dynamic stretch-
ing on athletic performance. They conducted 
a thorough literature review using databases 
such as ASAP, ProQuest 5000, MEDLINE, 
SPORT Discus, AUSPORT, ScienceDirect, 
Web of Science, and Google Scholar.

Their findings concluded that static stretch-
ing should generally be avoided before activ-
ities that require strength, speed, explosive-
ness, or reactive movements. However, they 
emphasized the importance of incorporating 
static stretching into overall fitness routines 
for its health benefits, such as improved range 
of motion (ROM) and muscle-tendon com-
pliance. To achieve lasting improvements in 
flexibility for both health and performance, 
static stretching should be scheduled sepa-
rately, either as part of a dedicated training 
session or during post-exercise cool-downs, 
rather than as part of a warm-up or competi-
tive activity.

Aim and objectives of the study
•	To monitor the development of speed-

strength training in adolescent jumpers 
through the application of stretching pro-
grams.  

•	To evaluate the effectiveness of stretching 
programs in improving joint mobility and 
flexibility in key elements of the muscu-
loskeletal system for jumpers.

The hypothesis of the research
Previous research has shown mixed effects, 

including negative impacts of static stretch-
ing on athletic performance. In this study, we 
propose a working hypothesis that structured 
programs incorporating dynamic stretching 
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during warm-ups and static stretching during 
cool-downs will positively influence the mo-
bility and flexibility of key components of the 
musculoskeletal system essential for jumping. 
This approach is expected to be accompanied 
by speed and strength training improvements.

Recent research provides a growing body 
of evidence suggesting that static stretching 
before activity does not always result in per-
formance impairments. Numerous studies 
have reported neutral or even positive effects 
under specific conditions, highlighting that the 
outcomes of static stretching may depend on 
factors such as stretch duration, activity type, 
and individual athlete characteristics (Behm & 
Chaouachi, 2011). We believe that a thorough 
examination of both the immediate and long-
term effects of various stretching methods on 
joint mobility and sports performance is cru-
cial. This study focused on incorporating dy-
namic stretching during warm-ups and static 
stretching during cool-downs. Future research 
will further refine these methods and investi-
gate their effects in greater detail.

METHODOLOGY
Organization of the study
The study was conducted from April to 

October 2024. Thirty adolescent athletes, 
aged 11 to 16, underwent sports-pedagogical 
and physical therapy tests. During this period, 
stretching programs designed by the research-
ers were incorporated into the jumpers‘ over-
all training regimen. These programs featured 
dynamic stretching for warm-ups and static 
stretching for cool-downs. The study meth-
odology was explained to the children‘s par-
ents, and all provided informed consent for 
their participation in the study. Parents were 
fully informed that their child‘s participation 
in the study was voluntary, and they had the 
right to withdraw at any time. In compliance 
with current data protection laws, all personal 

information will remain anonymous and be 
used exclusively for scientific purposes.

The research participants were drawn from 
an individual sports club and consisted of ath-
letes engaged in competitive activities. They 
ranged in age from 11 to 16 years, with a lim-
ited sample size of 30 athletes. These results 
were not analyzed separately; the broad age 
range is acknowledged as a study limitation.

Research methods
For the purposes of the study, the par-

ticipants were tested twice: once before the 
stretching programs were applied (April 2024) 
and once after (October 2024).

To monitor the effectiveness of applied 
stretching programs, we used the following 
functional evaluation tests:

Functional performance testing for power
Trunk Power Test: Backward Overhead 

Medicine Ball Throw (BOMBT); Lower Ex-
tremity Power Tests: Vertical Jump (VJ); 
Standing Long Jump (SLJ); Upper Extremity 
Power Test: Seated Shot-Put Medicine Ball 
Throw (SSPMBT); 

Functional performance testing for speed
Sprint  Test (30 Meter Flying Start)
To objectively evaluate the results of ap-

plied stretching programs, we used measure-
ments of the following ranges of motion: 
Dorsiflexion of the ankle joint: to assess the 
function of the M. Triceps Surae; Hip flexion 
with the knee extended: to assess hamstring 
function; Flexion of the knee joint: to assess 
the function of the M. Rectus Femoris; Flex-
ibility of the hamstrings and M. Erector Spi-
nae. We measured these indicators using the 
EasyAngle Digital Goniometer and the Base-
line Sit n‘ Reach Tester. EasyAngle is a digi-
tal goniometer designed for quick and precise 
measurements, while the Baseline Sit n‘ Reach 
Tester box assesses the flexibility of a person‘s 
hamstrings and lower back muscles.
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The research data were processed using 
statistical tools in Microsoft Excel. Student’s 
t-test, Welch’s t-test, and descriptive and cor-
relation analyses were employed.

Author‘s programs for stretching 
The programs were integrated into the ath-

letes‘ training process during warm-ups and 
cool-downs.

Program with dynamic stretching during 
warm-ups 

•	From a standing position – 4 minutes;
•	From a standing position with forward 

movement – 4 minutes;
•	From a sitting position – 4 minutes;

•	Special running exercises – 6 minutes.
Static stretching during cool-downs
•	From a standing position – 6 minutes;
•	From a sitting position – 6 minutes;
•	From a prone position – 2 minutes;
•	From the supine position – 4 minutes.

RESULTS
Tables 1 to 8 present the results of the 

sports-pedagogical tests. Tables 9-16 present 
the results of the physical therapy tests. The 
results were analyzed based on the statistical 
processing of the data using descriptive 
analysis, correlation analysis, and comparative 
analysis.

Table 1. Results from the descriptive analysis of the data test 1 
N Min Max R Mean SD V As Ex

SLJ 30 1.44 2.79 1.35 2.07133333 0.37 17.76 0.101 -1.034
VJ 30 26 58 32 35.9 8.66 24.12 0.777 -0.195
30 m 30 3.29 5.03 1.74 4.10233333 0.53 13.00 0.32 -1.115
BOMBT 30 1.45 3.6 2.15 2.425 0.63 25.93 0.245 -0.737
SSPMBT 30 1.1 3.4 2.3 2.11166667 0.64 30.25 0.331 -0.581

Table 1 presents the variation analysis of 
the data from testing with athletic equipment 
conducted before the application of stretching 
methods (April 2024).  The SLJ indicator 
values ranged from a minimum of 1.44 m to 
a maximum of 2.79 m, with an average value 
of 2.07 m. The VJ indicator‘s minimum value 
was 26 cm, the maximum was 58 cm, and the 

mean was 35.9 cm. For the 30m indicator, the 
minimum time was 3.29 s, the maximum was 
5.03 s, and the mean was 4.10 s. The BOMBT 
metric‘s values ranged from 1.45 m to 3.6 m, 
with a mean of 2.42 m. For the SSPMBT metric, 
the minimum value was 1.1 m, the maximum 
was 3.4 m, and the mean was 2.11 m.

Table 2. Results from the descriptive analysis of the data test 2 
N Min Max R Mean SD V As Ex

SLJ 30 1.49 2.86 1.37 2.12266667 0.38 18.08 0.095 -1.038
VJ 30 25 58 33 36.6666667 8.37 22.83 0.662 -0.25
30 m 30 3.15 5.03 1.88 4.05266667 0.54 13.33 0.273 -1.053
BOMBT 30 1.45 3.75 2.3 2.475 0.65 26.27 0.137 -0.848
SSPMBT 30 1.15 3.6 2.45 2.16333333 0.67 31.06 0.304 -0.59
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In the second measurement, the SLJ in-
dicator ranged from 1.49 m to 2.86 m, with 
an average of 2.12 m. The VJ indicator had a 
minimum of 25 cm, a maximum of 58 cm, and 
an average of 36.6 cm. For the 30m indicator, 
times ranged from 3.15 s to 5.03 s, with an 

average of 4.05 s. The BOMBT metric ranged 
from 1.45 m to 3.75 m, with an average of  
2.47 m. The SSPMBT metric showed values 
from 1.15 m to 3.6 m, averaging 2.16 m. There 
is a clear trend of improvement across all in-
vestigated speed-power parameters (Tablе 2).

Table 3. Results from the correlation analysis of the data SLJ, VJ,30m, BOMBT, SSPMBT
Variable SLJ VJ 30 m BOMBT

SLJ 1  
VJ .885** 1    

30 m -.94** -.855** 1
BOMBT .883** .732** -.792** 1
SSPMBT .876** .782** -.777** .914**

The correlation analysis (Table 3) perfor
med on the data from the second measurement 
demonstrated a strong relationship among all 
the studied speed-strength indicators: Vertical 

Jump (VJ), Standing Long Jump (SLJ), 30-me-
ter Flying Start, Backward Overhead Medicine 
Ball Throw (BOMBT), and Seated Shot-Put 
Medicine Ball Throw (SSPMBT).

Table 4. Results from the comparative analysis of the data SLJ

Indicator N
Test 1 Test 2 Difference

1 S1 2 S2 d t α
SLJ 30 2.07 0.37 2.12 0.38 -0.05 6.17 .00

The SLJ indicator showed an average value 
of 2.07 (S1 = 0.37) in the first measurement 
and 2.12 (S2 = 0.38) in the second. Statistical 

significance was observed between these re-
sults (Table 4).

Table 5. Results from the comparative analysis of the data VJ

Indicator N
Test 1 Test 2 Difference

1 S1 2 S2 d t α
VJ 30 35.90 8.66 36.67 8.37 -0.77 2.64 .01

The VJ indicator’s average value was 
35.90 (S1 = 8.66) in the first measurement 
and 36.67 (S2 = 8.37) in the second measure-

ment, with statistical significance observed 
between the results (Table 5).

Table 6. Results from the comparative analysis of the data 30 m

Indicator N
Test 1 Test 2 Difference

1 S1 2 S2 d t α
30 m 30 4.10 0.53 4.05 0.54 0.05 4.38 .00
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The 30 m Flying Start indicator averaged 
4.10 (S1 = 0.53) in the first measurement and 
4.05 (S2 = 0.54) in the second measurement, 

with statistical significance noted between the 
results (Table 6).

Table 7. Results from the comparative analysis of the data BOMBT

Indicator N
Test 1 Test 2 Difference

1 S1 2 S2 d t α
BOMBT 30 2.43 0.63 2.48 0.65 -0.05 2.06 .05

The BOMBT indicator for a sample of 30 
participants showed the following results: In 
Test 1: Mean ( 1) = 2.43, Standard Devia-
tion (S1) = 0.63. In Test 2: Mean ( 2) = 2.48, 

Standard Deviation (S2) = 0.65. The difference 
(d) = -0.05. The t-value = 2.06, with a signifi-
cance level (α) = .05 (Table 7).

Table 8. Results from the comparative analysis of the data SSPMBT using Welch’s t-test

Indicator N
Test 1 Test 2 Difference

1 S1 2 S2 d t α
SSPMBT 30 2.11 0.64 2.16 0.67 -0.05 -0.3 .05

In a sample of 30 track and field athletes, 
the average value of the SSPMBT indicator in 
the first measurement was 2.11, with S1 = 0.64. 

The second measurement‘s mean was 2.16, 
with S2 = 0.67. No statistical significance was 
observed between the results (Table 8).

Table 9. Results from the descriptive analysis of the data test 1 right limb and spine
N Min Max R Mean SD V As Ex

M. Triceps Surae 30 5 23 18 13.2666667 5.55 41.80 0.163 -0.971
Hamstring 30 58 93 35 79.4666667 8.05 10.13 -0.665 0.356
M. Rectus Femoris 30 138 158 20 151.333333 5.09 3.37 -0.513 -0.036
M. Erector Spinae 30 12.5 38.5 26 26.7666667 7.83 29.27 -0.444 -0.609

For the indicator for the M. Triceps Surae 
(Dorsiflexion of the ankle joint) Min 5 Max: 
23 Range (R): 18; Mean (Average): 13.27; 
SD (Standard Deviation): 5.55. V (Variance): 
41.80. The data for the M. Triceps Surae showed 
a moderately wide range of values (18), with 
an average value of 13.27. The standard de-
viation (5.55) was relatively high, indicating 
some variability around the mean. 

Data for the Hamstring (Hip flexion with 
the knee extended) are Min: 58; Max: 93; 
Range: 35; Mean: 79.47 SD: 8.05; Variance: 

10.13. The Hamstring data had a range of 35, 
showing variability. The mean was 79.47, with 
a moderate standard deviation (8.05), indicat-
ing that most values were around the mean but 
with some spread. 

M. Rectus Femoris (Flexion of the knee 
joint) Min: 138; Max: 158; Range: 20; Mean: 
151.33; SD: 5.09; V: 3.37. The M. Rectus Fem-
oris data showed a range of 20, with values 
clustered closely around the mean (151.33), 
indicated by the relatively low standard devi-
ation (5.09). 
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M. Erector Spinae (Flexibility of the ham-
strings and erector spinae) Min: 12.5; Max: 38.5; 
Range: 26; Mean: 26.77; SD: 7.83; Variance: 
29.27. The M. Erector Spinae data had a range 
of 26, with an average of 26.77 and a standard de-

viation of 7.83, suggesting moderate variability. 
Overall, the data from these muscle groups 

showed variability, with most of the distribu-
tions not following a perfectly normal shape 
(Table 9).

Table 10. Results from the descriptive analysis of the data test 2 right limb and spine
N Min Max R Mean SD V As Ex

M. Triceps Surae 30 5 26 21 16.5666667 5.32 32.12 -0.011 -0.705
Hamstring 30 69 95 26 86.3 6.77 7.85 -1.129* 1.095
M. Rectus Femoris 30 144 158 14 153.833333 4.20 2.73 -0.932* -0.123
M. Erector Spinae 30 13 40.5 27.5 28.9 7.48 25.90 -0.579 -0.387

After analyzing the data from Test 2, which 
focused on the right limb and spine, we ob-
tained the following results: 

M. Triceps Surae Min: 5; Max: 26; Range: 
21; Mean: 16.57; SD: 5.32; V: 32. Hamstring 
Min: 69; Max: 95; Range: 26; Mean: 86.30; 
SD: 6.77; V: 7.85. The Hamstring data showed 
a range of 26, with values around a mean of 
86.30. 

M. Rectus Femoris Min: 144; Max: 158; 
Range: 14; Mean: 153.83; SD: 4.20; V: 2.73. 
The M. Rectus Femoris data showed a small 
range of 14, with values clustering around the 
mean of 153.83. 

M. Erector Spinae Min: 13; Max: 40.5; 
Range: 27.5; Mean: 28.90; SD: 7.48; V: 25.90. 
The M. Erector Spinae data showed a range of 
27.5, with values averaging 28.90. 

Table 11. Results from the descriptive analysis of the data test 1 left limb 
N Min Max R Mean SD V As Ex

M. Triceps Surae 30 4 26 22 13.2 5.93 44.95 0.094 -0.754
Hamstring 30 60 93 33 79.3666667 8.21 10.34 -0.554 -0.534
M. Rectus Femoris 30 139 162 23 150.966667 5.22 3.46 -0.387 0.397

Analysis of Descriptive Statistics (Table 
11). M. Triceps Surae: Min: 4; Max: 26; R: 
22; Mean: 13.20; SD: 5.93; V: 44.95. The data 
for M. Triceps Surae showed a moderate range 
of 22, with an average value of 13.20 and a 
standard deviation of 5.93, indicating some 
variability. 

Hamstring: Min: 60; Max: 93; Range: 33; 
Mean: 79.37; SD: 8.21; V: 10.34. The Ham-
string data showed a relatively wide range of 

33 and a mean value of 79.37. The standard 
deviation (8.21) indicated moderate variability 
around the mean. 

M. Rectus Femoris: Min: 139; Max: 162; 
Range: 23; Mean: 150.97; SD: 5.22; V: 3.46.   
The M. Rectus Femoris data had a moderate 
range of 23 and a mean value of 150.97, with 
a relatively low standard deviation (5.22), in-
dicating that the data were closely clustered 
around the mean. 
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Table 12. Results from the descriptive analysis of the data test 2 left limb 
N Min Max R Mean SD V As Ex

M. Triceps Surae 30 5 27 22 17.4 5.64 32.43 -0.018 -0.704
Hamstring 30 71 96 25 85.8666667 7.18 8.36 -0.602 -0.471
M. Rectus Femoris 30 145 163 18 154.233333 4.32 2.80 -0.627 0.211

Results from the descriptive analysis of the 
data test 2 left limb (Table 12).   M. Triceps 
Surae: Min: 5; Max: 27; Range: 22; Mean: 
17.4; SD: 5.64; V: 32.43. The data for M. Tri-
ceps Surae exhibited a moderate range of 22 
and a mean of 17.4, with a standard deviation 

of 5.64 indicating moderate variability. 
Hamstring: Min: 71; Max: 96; Range: 25; 

Mean: 85.87; SD: 7.18; V: 8.36. The Hamstring 
data showed a range of 25 and an average of 
85.87. The standard deviation of 7.18 indicat-
ed moderate variability. 

Table 13. Results from the descriptive analysis of the data from the test for M. Triceps Surae D 
N Min Max R Mean SD V As Ex

M. Triceps Surae Test 1 30 5 26 21 13.27 5.55 41.80 0.163 -0.971
M. Triceps Surae Test 2 30 5 26 21 16.57 5.32 32.12 -0.011 -0.705

Results from the descriptive analysis of the 
data from the test for M. Triceps Surae D (Tablе 
13). Test 1: Min: 5; Max: 26; Range: 21; Mean: 
13.27; SD: 5.55; V: 41.80; Test 2: Min: 5; Max: 
26; Range: 21; Mean: 16.57; SD: 5.32; V: 32.12. 

Both tests shared the same range (21), in-
dicating no change in the minimum and maxi-
mum flexibility levels between them. The mean 
value increased from 13.27 in Test 1 to 16.57 in 
Test 2, suggesting an improvement in the over-

all flexibility of the M. Triceps Surae group. The 
standard deviation and variance decreased from 
Test 1 (SD = 5.55, V = 41.80) to Test 2 (SD = 
5.32, V = 32.12), indicating reduced variability 
and more consistent performance in Test 2.

The comparison between the two tests indi-
cated a notable improvement in the mean flex-
ibility of the M. Triceps Surae and a reduction 
in variability. Test 2 showed more consistent 
results across the sample.

Table 14. Results from the test for M. triceps sure R a comparative analysis using Welch’s t-test

Indicator N
Test 1 Test 2 Difference

1 S1 2 S2 d t α
M. Triceps Surae R 30 13.27 5.55 16.57 5.32 -3.30 -2.35 .05

Welch’s t-test Results for M. Triceps Surae 
R: Mean ( 1, Test 1): 13.27; Standard Devi-
ation (S1, Test 1): 5.55; Mean ( 2, Test 2): 
16.57; Standard Deviation (S2, Test 2): 5.32; 
Difference (d): -3.30; t-value: -2.35. Signifi-
cance Level (α): .05.  

The mean value for Test 2 (16.57) was no-
tably higher than that for Test 1 (13.27), indi-

cating an improvement in performance for the 
M. Triceps Surae indicator.

The t-value of -2.35 at a significance level 
of α = .05 suggests a statistically significant dif-
ference between the two test results. The nega-
tive t-value reflects the direction of change (an 
increase from Test 1 to Test 2).

The results from Welch’s t-test confirmed 
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a statistically significant improvement in the 
M. Triceps Surae R between Test 1 and Test 2, 

demonstrating the training program‘s positive 
impact.

Table 15. Results from the descriptive analysis of the data from the test for M. triceps sure L 
N Min Max R Mean SD V As Ex

M. Triceps Surae Test 1 30 4 27 23 13.20 5.93 44.95 0.094 -0.754
M. Triceps Surae Test 2 30 5 27 22 17.40 5.64 32.43 -0.018 -0.704

Descriptive Analysis: M. Triceps Surae L 
Test 1 vs. Test 2 (Tablе 15). Test 1: Min: 4; 
Max: 27; Range: 23; Mean: 13.20; SD: 5.93; 
V: 44.95. Test 2: 30; Min: 5; Max: 27; Range: 
22; Mean: 17.40; SD: 5.64; V: 32.43. 

Test 1 had a slightly broader range  
(23) compared to Test 2 (22), indicating a 
slight narrowing in the variability of results 
in Test 2.

The mean score increased from 13.20 in 
Test 1 to 17.40 in Test 2, demonstrating an 

improvement in flexibility for the M. Triceps 
Surae L group.

The standard deviation (SD = 5.64) and 
variance (V = 32.43) decreased in Test 2 com-
pared to Test 1 (SD = 5.93, V = 44.95), indicat-
ing greater consistency in the results for Test 2.

The comparison between the two tests 
highlighted a significant improvement in the 
mean flexibility for the M. Triceps Surae L 
group and reduced variability and more uni-
form performance in Test 2.

Table 16. Results from the test for M. triceps sure L a comparative analysis using Welch’s t-test

Indicator N
Test 1 Test 2 Difference

1 S1 2 S2 d t α
M. Triceps Surae L 30 13.20 5.93 17.40 5.64 -4.20 -2.81 .05

Welch’s t-test Results for M. Triceps 
Surae L: Mean ( 1, Test 1): 13.20; Standard 
Deviation (S1, Test 1): 5.93; Mean ( 2,  
Test 2): 17.40; Standard Deviation (S2,  
Test 2): 5.64; Difference (d): -4.20; t-value: 
-2.81; Significance Level (α): .05.  

The mean value for Test 2 (17.40) was 
significantly higher than for Test 1 (13.20), 
indicating improved flexibility in the M. 
Triceps Surae L.

The t-value of -2.81 exceeded the threshold 
for significance at α = .05, confirming a statisti-
cally significant difference between the results 
of Test 1 and Test 2. The negative t-value re-
flected the improvement from Test 1 to Test 2.

The improvement in the M. Triceps 
Surae L performance highlighted the positive 

impact of the applied stretching program or 
intervention. 

Based on our research and the results 
obtained, we, as researchers and specialists, 
are focusing on a more detailed examination 
and refinement of methodologies targeting key 
muscle groups. Future studies will emphasize 
the effects on the triceps surae, hamstrings, 
and quadriceps. In future studies, we plan 
to refine our methods further and present 
detailed results focusing on the triceps surae, 
hamstrings, and quadriceps.

DISCUSSION
The subtleties and enhancement of sports 

performance in athletes (sprint, jumpers, and 
others) remain a primary focus for many re-
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searchers.  (Gadev, M., Peev, P., & Hristov, 
O. (2020); Miladinov, O., & Velin, V. (2018); 
Bachev, V., Gadev, M., et al. (2018). Tsvetkov, 
V., Gadev, M., & Peev, P. (2017); Gadev, M., 
& Gutev, G. (2015); Gutev, G., & Njagin, P. 
(2012); Miladinov, O. (2006); Miladinov, O., 
& Bonov, P. (2004).

The application of dynamic and static 
stretching in athletes attracts the interest of 
strength researchers (Behm et al. al., (2023); 
Behm et al. al., (2016); Opplert et al., N. (2018); 
Raya-Gonzalez et al. (2021); Zakaria et al., A. 
(2015); Melocchi, I. et al. (2021); McCrary et 
al., M. (2015). Static stretching (SS), dynamic 
stretching (DS), and combined stretching (CS; 
a combination of DS and SS) are commonly 
used as warm-up exercises. However, the most 
effective method for improving flexibility and 
performance remains unclear. In a randomized 
crossover trial, Matsuo et al. (2023)  examine 
the acute and prolonged effects of SS, DS, and 
CS on a range of motion (ROM), peak passive 
torque (PPT), passive stiffness, and isometric 
and concentric muscle forces. Twenty healthy 
young men performed 300 seconds of active SS, 
DS, or CS (150 seconds of SS followed by 150 
seconds of DS, or 150 seconds of DS followed 
by 150 seconds of SS) on the right knee flexors 
over four separate days in random order. After 
each session, ROM, PPT, and passive stiffness 
measurements were taken during passive knee 
extension. Results revealed similar increases 
in ROM and PPT and decreases in isometric 
muscle strength across SS, DS, and CS. How-
ever, CS tended to have longer-lasting effects on 
passive stiffness compared to SS and DS. Ad-
ditionally, concentric muscle strength remained 
unchanged after DS but decreased following SS 
and CS. The study’s results confirmed the ben-
efits of applying dynamic stretching to achieve 
optimal sports performance.

Behm, D. G., & Chaouachi, A. (2011) iden-
tified several limitations in comparing results, 

including a significantly lower number of fe-
male participants, the lack of randomization, 
absence of tester blinding, inconsistencies in 
inter-tester reliability, and variations in partic-
ipants‘ hydration status.

While presenting opportunities for refining 
and enhancing research methodologies, these 
limitations are often constrained by practical 
realities and the specific nature of the study 
population. By this, we mean that youth train-
ing groups are inherently diverse and cannot 
be perfectly tailored to meet the ideal condi-
tions for scientific study. As specialists with 
expertise in high-performance sports, we pri-
oritize gathering authentic empirical data that 
can advance sports science and benefit those 
passionate about the field.

In the available literature, we did not iden-
tify any studies involving adolescent track and 
field athletes that directly compare the indi-
cators we examined following the implemen-
tation of stretching protocols. This study has 
some limitations in the number of participants 
and the age differences among them, which af-
fect the results of the sports-pedagogical tests.

CONCLUSION
The results from the comparative analysis 

of the Vertical Jump (VJ), Standing Long Jump 
(SLJ), 30-meter Flying Start, and Backward 
Overhead Medicine Ball Throw (BOMBT),   
indicators show a statistically significant im-
provement from Test 1 to Test 2, indicating a 
positive effect on the development of speed 
and strength qualities during the application 
of the stretching programs.

Highlighting the effectiveness of the inter-
vention program, Welch’s t-test results demon-
strate a statistically significant improvement in 
the flexibility of the M. Triceps Surae R/L be-
tween Test 1 and Test 2.

We encourage coaches to allocate dedi-
cated time and attention to dynamic warm-
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up and static stretching exercises for the 
triceps surae, hamstrings, and quadriceps. 
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LEVEL OF FLEXIBILITY  
IN TAEKWONDO ATHLETES 7-9 AND 
10-11 YEARS OLD
Dimitar Avramov
National Sports Academy “Vassil Levski”, Sofia, Bulgaria

ABSTRACT
Flexibility is one of the key components of success in Taekwondo, and, due to 

the demands of human anatomy, should be developed appropriately.  The aim of 
this study was to determine the level of flexibility in male and female Taekwondo 
athletes and to identify any significant difference between the two genders in 
this physical quality. A total of a hundred and forty-one Taekwondo athletes 
took part in the research. Thirty-nine males and forty-three females aged 7 to 9 
years old and forty-one male and 18 female athletes aged 10 – 11 years old. All 
of them had at least 2 years of Taekwondo training. The acquired data showed 
that the female participants in both age groups outperformed males in both tests.  
The average results were 1 males 7-9 = 12.94 cm and  2 females 7-9 = 6.26 cm and   

1 males 10-11 = 14.41 cm and  2 females 10-11 = 6.11 cm on the “Side Split” test. For the 
“Stand and Reach” test, the average results indicated values of    1  males 7-9 = 1.48 cm,  
  2 females 7-9 =7.70 cm and  1 males 10-11 = 4.6 cm, and   2 females 10-11 = 8.5 cm.  The 
differences were statistically significant for the 7-9 years old group, with Cohen’s 
d = 1.01 and P(t)= 99.94 on the “Stand and Reach” test, Cohen’s d = .74 and 
P(t)= 99.99 on the “Side split” test. The 10 – 11 years old group also showed 
a significant difference with Cohen’s d = 0.71, P(t)= 98.89 on the “Stand and 
Reach” test, and Cohen’s d = 0.91 and P(t)=99.89 on the “Side Split” test. 
These results could serve as a starting point for creating an evaluation system 
for flexibility in Taekwondo athletes.

Keywords:  taekwondo, flexibility, training, level

INTRODUCTION
Taekwondo, one of the best cultural content 

brands in the Republic of Korea, has undergone 
significant changes over the past 20 years (Cap-
ener, 2016; Kim, 1986; Lee et al., 2024). World 
Taekwondo, a martial art system, has evolved 
into an Olympic combat sport, which brings 
its own specifics (Dimitrov, 2022), such as fast 
high and spinning kicks (Markovic, 2015). Suc-
cess in Taekwondo, as in any other sporting dis-
cipline, is a function of the development of the 
athlete’s motor skills, which are directly related 
to the motor qualities that are developed in the 
process of sports training. 

According to Hadjiev et al. (2011), sports 
training is a highly effective tool for developing, 
improving, and manifesting taekwondo players’ 
motor and intellectual capabilities. Jelyazkov et 

al. (2020) describe five primary physical abili-
ties that are primarily developed in accordance 
with the specifics of the sport, the age of the 
athlete, and the training periodization. 

Physical training is a complex pedagogi-
cal process that aims to develop and improve 
various physical qualities as a basis for high 
sports achievements in Taekwondo (Hadjiev 
et al., 2011). Success in Taekwondo relies on 
athletes’ ability to execute kicks and defense 
techniques quickly and accurately, requiring 
a unique combination of muscular power and 
agility (Vargas et al., 2010; Bridge et al., 2014; 
Pieter, 2009). According to Yilmaz (2021), due 
to its structure, Taekwondo involves versatile 
movements such as mid-level and high-level 
kicks and rotary kicks. In Taekwondo, where 
technical diversity is high, long-term training 
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is required for making technical combinations 
and applying these techniques in the form of 
attacks and counterattacks.

The ability of a Taekwondo player to per-
form movements with a large amplitude is 
called flexibility (Hadjiev et al., 2011).

Additional factors influencing flexibility 
include external conditions such as tempera-
ture, warming up, round-the-clock periodicity 
of work, recreation, limitations of clothing or 
appliances, and recovery after overwork and 
injury (Hadjiev et al., 2011). 

The main tools for developing flexibility 
are physical exercises with maximum possible 
amplitude. These exercises aim to ensure opti-
mal amplitude in specific movements and create 
the necessary flexibility reserve for performing 
competitive exercises. Depending on the resis-
tance overcome, they are divided into two main 
groups: passive and active flexibility exercises. 
Recently, Proprioceptive Neuromuscular Fa-
cilitation (PNF) Stretching during the warm-
up has found its place in Taekwondo training. 
Typical PNF stretching involves a shortening 
contraction of the antagonist (opposite) muscle 
to place the target muscle on stretch. The stretch 
is followed by an isometric contraction of the 
target muscle (Frederick & Frederick, 2006). 
According to Behm & Haddad (2013), short du-
rations of static and PNF stretching can improve 
flexibility without decreasing performance, 
while prolonged static stretching and proprio-
ceptive neuromuscular facilitation stretching 
have been shown to impair subsequent strength, 
power, sprint time, reaction, and movement 
time, and balance among other attributes. 

Since most Taekwondo injuries occur in the 
lower extremities (Gilsamaei et al., Shojaedin, 
Sadeghi, 2023), it is imperative to develop flex-
ibility in order to minimize injuries to muscles, 
ligaments, and tendons. Sufficient muscle flex-
ibility is critical as insufficient flexibility can 
predispose an athlete to injury and even delay 

recovery (Hill et al., 2017; Mendonca et al., 
2007; Nuri et al., 2013). Taekwondo move-
ments do not provide the necessary amplitude 
to improve flexibility after a certain point. Kha-
zaei (2023) found no significant improvement 
in flexibility after 8 weeks of functional training 
in elite female Taekwondo athletes. Taekwondo 
athletes need to have excellent bio-motor capa-
bilities, including aerobic and anaerobic fitness, 
muscle strength, speed, reaction time, agility, 
lactate production and clearance, body balance, 
and flexibility (Bridge et al., 2014; Tayech et 
al., 2020;  Haddad et al., 2011; Bouhlel et al., 
2006). From the above mentioned, flexibility 
can be developed systematically from an ear-
ly age (Jelyazkov et al., 2020). Mineva (1985) 
discovers that flexibility should be best devel-
oped from the age of 11 to 14.   

Many authors summarize different martial 
arts in terms of physiology, but given the differ-
ent sets of rules, the different types of martial 
sports require different types of physical abil-
ities. Gunawan (2021) compared Taekwondo 
and karate practitioners and discovered that 
Taekwondo athletes possess a higher level of 
flexibility. This is not surprising since compet-
itive Taekwondo focuses mainly on kicking 
techniques. However, it is difficult to compare 
the level of flexibility as a determining factor 
of success in a Taekwondo match and to con-
clude the required level that a Taekwondo prac-
titioner should possess.     

This study aimed to determine the level 
of flexibility of male and female Taekwondo 
athletes and discover whether there is a sig-
nificant difference between the two genders in 
this physical quality. 

METHODOLOGY
Methods
We used the following research methods:
– Analysis and synthesis of the movements.
– Sports-pedagogical testing.
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– Math statistical methods.
– Variation analysis – Mean, Standard de-

viation, Variation, Minimum, Maxi-
mum, Asymmetry, Excess), 

– t-test for independent variables

Statistical analysis 
All data were analyzed using SPSS, ver-

sion 23.0 for Windows (IBM Corp. Inc., Chi-
cago, IL, USA, 2015.

Test 1 -“Side Split”
The split is performed in a straight line (the 

pelvis and ankles are on the same line). The 
pelvis should be against the wall. The distance 
between the floor and the lowest part of the pel-
vis is measured using a tape measure. We took 
a photo of the athlete from a distance of 2 m so 
that we could later, by using the zoom option, 
record the result on the evaluation scale on the 
wall (Figure 1) using a setup by Sergiev (2019).

We performed that test on an elevated 
surface for the feet, 11 cm high, so we could 
measure the result even if the tested participant 
could perform beyond the full split.

	

Figure 1. Test “Side Split”	 Figure 2. “Side Split” using the zoom function

Test 2 - “Stand and Reach”
The participant gets on a bench with the 

legs together and toes on the edge of the bench. 
A bend forward is performed with extended 
knees. The participant must hold the bend for 
2 seconds, and the distance between the upper 
edge of the bench and the tips of the fingers 
must be measured. The test is a modified ver-
sion of the “Sit and Reach” (Sergiev, 2019). 

Participants
A total of 141 Taekwondo athletes volun-

tarily participated in the research as part of 
their annual testing - thirty-nine males and for-
ty-three females from the age of 7 to 9 years 
old and forty-one males and eighteen females 
from the age of 10 – 11 years old. Each ath-
lete’s parent signed an informed consent form 
before the children participated in the study. 
All of the athletes had at least 2 years of Tae-

kwondo training. The age group was deter-
mined according to the competition age groups 
“Children I” – 7 – 9 years old and “Children 
II” – 10 – 11 years old.

Testing procedures
The athletes were tested in two days. Chil-

dren 7 – 9 years old were tested on the first day, 
and children 10 – 11 years old were tested on 
the second day. All of the athletes performed 
a 20-minute warm-up, including a 5-minute 
run and standard stretching exercises. Follow-
ing that, each participant performed every test 
three times without being measured. After-
wards, they were invited to perform the tests. 
The participants were divided into two groups 
- while Group 1 was performing Test 1, Group 
2 was performing Test 2. Once the tests were 
completed, the two groups exchanged places 
and performed the second test.  
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RESULTS
As shown in Figure 3 and Table 1, the av-

erage values for both male and female athletes 
derived from the results from the “Side Split” 

test show that female Taekwondo athletes in 
both tests possessed a higher level of flexibility 
than the males. 

Table 1. Variation analysis of the “Side Split” test
7 - 9 yrs old 10 - 11 yrs old

Males Females Males Females
n 39 43 41 18

X min 1 1 1 1
X max 40 19 35 20

R 39 18 34 19
13.21 6.91 14.41 6.11

S 9.50 6.16 8.93 6.93
V 71.91 89.13 61.99 113.36
As 0.578 0.572 0.145 1.214*
Ex 0.082 -1.136 -0.796 -0.047

Figure 3. Comparative analysis of the average values from the “Side Split” test

Figure 4. Distribution of values of the “Side Split” test
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The distribution of values also favors fe-
male athletes, who demonstrated a better level 

of flexibility in the higher age group than the 
boys (Figure 4, Table 2).

Table 2. Statistical significance of the data from the “Split” test of 7-9 years old

Indicator
Males Females Differences Significance rbs

n 1 S1 n 2 S d Cohen’s d t P(t)
Split 39 12.94872 9.851392 43 6.26 6.83 6.69 0.74 3.60 99.94539 0.37358

There was a statistically significant differ-
ence between the sexes in the 7 – 9 yrs old 

P(t)=99.94 and Cohen’s d =0.74.

Table 3. Statistical significance of the data from the “Split” test of 10-11 years old

Indicator
Males Females Differences Significance rbs

n 1 S1 n 2 S d Cohen’s d t P(t)
Split 41 14.4054 8.93016 18 6.11 6.93 8.29 0.91 3.46 99.892735 0.42931713

The same result was observed for the high-
er age group, 10–11 years old. The higher level 
of flexibility in the female athletes than that of 

their male counterparsts was statistically sig-
nificant, with P(t)=99.89 and Cohen’s d =0.91. 
(Table 3).

Table 4. Variation analysis of the “Stand and Reach” test
7 - 9 yrs old 10 - 11 yrs old

Males Females Males Females
n 39 43 41 18

X min -12 -5 -10.5 1
X max 16 18 17 18

R 28 23 27.5 17
1.48718 7.69767 4.60976 8.5

S 5.54347 5.14219 5.25299 5.20464
V 372.751 66.8019 113.954 61.231
As -0.52 0.009 -0.587 0.214
Ex 2.416* -0.063 1.856* -0.411

Figure 5. Comparative analysis of the average values from the “Stand and Reach” test
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Figure 6. Distribution of values of the “Stand and Reach” test

The female athletes in both age groups also 
demonstrated a superior average level than the 
males on the “Stand and Reach” test. Unlike 

the “Side Split” test, the senior age groups in 
both sexes demonstrated better results than the 
younger athletes. (Table 4, Figures 5 and 6).

Table 5. Statistical significance of the data from the “Stand and Reach test” test 7-9 yrs. old

Indicator
Males Females Differences Significance rbs

n 1 S1 n 2 S d Cohen’s d t P(t)
Stand and reach 39 1.48718 5.54347 43 7.70 5.14 -6.21 1.01 5.26 99.9998838 0.50713116

There was a statistically significant dif-
ference between the sexes in the 7-9 yrs. old 
P(t)=99.99 and Cohen’s d =1.01 (Table 5). 

The same applied to the older group with 
P(t)=99.89 and Cohen’s d =0.71 (Table 6).

Table 6. Statistical significance of the data from the “Stand and Reach test” test 10-11 yrs old

Indicator
Males Females Differences Significance rbs

n 1 S1 n 2 S d Cohen’s d t P(t)
Stand and reach 41 4.60976 5.25299 18 8.50 5.20 -3.89 0.71 2.63 98.8937195 0.32856309

DISCUSSION
Since the acceptance of Taekwondo in the 

Olympic family, the sport has enjoyed even 
greater popularity than before. This is another 
factor that has prompted further dynamics in the 
development of Taekwondo as a sport. Though 
many debate that mainstream Taekwondo 
nowadays has little to do with the original mar-
tial art, it is unquestionable that its evolution 
and vast popularity as a sport have put greater 

physical demands upon athletes. This, on the 
other hand, has prompted even earlier sports 
specialization. Taekwondo competitions now 
involve children from the age of five and six 
years old. This means that training programs 
in sports clubs should be developed according 
to the age of the athletes. These programs must 
be compatible with the physiological devel-
opment of the according age. Many coaches, 
pursuing “instant glory”, try to intensify the 
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training programs and increase the number 
of sessions for young athletes, not consider-
ing the long-term damage and psychological 
burnout that can cause. Instead of focusing on 
the athlete’s development and peaking in the 
senior age group, coaches go after fast results 
without concern for the athlete’s physical and 
mental health in the long term. Bompa (2016) 
describes a 14-year study conducted in former 
East Germany in 1982, which results “support 
the contention that a strong foundation, which 
is established by using a multilateral approach, 
leads to a greater athletic success.” On the oth-
er hand, flexibility is a physical quality that can 
be developed systematically from a young age. 
In an Olympic Taekwondo match, winning and 
having good results is possible even without 
a significant degree of flexibility. However, 
relying only on speed, power, and endurance 
without flexibility limits the athlete’s technical 
and tactical abilities. Many of the Taekwon-
do techniques require head-level execution. 
Those techniques score more points (World 
Taekwondo, 2023) and are a powerful weap-
on. Under the current rules and regulations 
of the Taekwondo competition, athletes are 
allowed to perform up to three kicks without 
dropping the leg to the ground. Those types of 
kicks require a good level of flexibility from 
the executioner. This type of flexibility is evi-
dent at the top-level competitions both in male 
and female categories. That is why we believe 
that this type of flexibility should be developed 
from an early stage. Our investigation could 
be a starting point for developing a ranking 
system for evaluating young Taekwondo ath-
letes. It should be updated periodically for bet-
ter control over the training process. The only 
relevant research on this type of flexibility is 
found in rhythmic gymnastics research, which 
has tested only female participants for appar-
ent reasons. The required level of flexibility in 
gymnastics is much greater than that in Tae-

kwondo due to the specifics of the sport, and 
that is why we deemed it inappropriate to com-
pare the flexibility required in the two sports. 
The relationship between such a great degree 
of flexibility and explosive power remains yet 
to be discovered. 

CONCLUSION
The results are conclusive in terms of fe-

male advantage in hip joint and lower back 
flexibility. They are in accordance with the 
general perception that female athletes possess 
better flexibility than male athletes. The tests 
are useful in determining the level of flexibil-
ity in Taekwondo. However, more research is 
needed to determine the average level of flex-
ibility a Taekwondo athlete should possess 
according to age group and level. More data 
should be gathered for the next age groups in 
competitive Taekwondo to create a ranking 
system for evaluation.
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ABSTRACT 
Introduction: Soccer is a popular sport in the Xikundu area. However, soc-

cer players’ dietary intake remains unknown. 
Objective: To determine soccer athletes’ energy and macronutrient intakes 

in the Xikundu area in Limpopo province, South Africa. 
Methodology: Ninety-seven (97) competitive soccer athletes were randomly 

sampled from five soccer teams in the Xikundu area, Limpopo province. The 
dietary intake of athletes was collected using multiple 24-hour-recall question-
naires on different days. The body Mass of the athletes was measured to calculate 
nutrient requirements. SAMRC Food Finder was used to analyze meal intakes, 
and mean nutrient intake from the three recalls was considered. The dietary and 
demographic data were exported onto the SPSS (v.28), and descriptive statistics 
were applied. Results were compared to the sports nutrition guidelines. Pearson 
test was used to correlate data, and a probability value (p) of ≤ .05 was a signif-
icant criterion to correlate variables.  

Results: All athletes were young males aged 21.6±4.2 years. The major-
ity (84.5%) had grade 12 certificates and a few (4.1%) - degrees. More than 
half (60%) participated in soccer for >4 years. Athletes (74%) trained once per 
day in a week. Athletes consumed energy (23.0±6.6 kcal/kg/day), carbohydrates 
(3.0±0.9 g/kg/day), and protein (1.0±0.3 g/kg/day) suboptimal, while fat con-
sumption was optimal (0.7±0.5 g/kg/day). No significant correlation (p>.05) was 
found between dietary intake with demography and anthropometry.

Conclusion: The soccer athlete’s energy and macronutrient intakes were 
mostly suboptimal to the sports nutrition recommendations. 

Keywords: soccer, energy, macronutrients, rural area, recommendations

INTRODUCTION 
Soccer, also called football (Raizel et al., 

2017), is an intermittent sport of high intensity 
(Ksiazek et al., 2020) played by two teams of 
eleven athletes with a ball. Due to the intense 
nature of this sport, athletes need to adhere to, 
among other things, sports nutrition recom-
mendations during training (Ksiazek et al., 

2020). These recommendations on energy and 
macronutrients, including the timing of nutri-
ents (intake before, during, and after training), 
have the potential to affect sports outcomes 
(Nepocatych, 2017). Dietary intake and prac-
tices deviating from standards may predispose 
athletes to fatigue, suboptimal sports perfor-
mance (Nepocatych et al., 2017), and nutrient 
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deficiencies affecting health soon or later in life 
(Masoga et al., 2021). Dietary intakes of soccer 
athletes in some parts of the world report sub-
optimal nutrient consumption (O’Brien, 2019; 
Raizel et al., 2017; Devlin et al., 2017). How-
ever, those reporting intakes in South Africa 
(SA), particularly around rural areas of Lim-
popo province, remain scarce. The province is 
one of the nine in SA, dominated mostly by 
rural areas. Xikundu is one of those rural areas 
located distal (±220 km) from the province’s 
capital city (Polokwane). In this rural area, soc-
cer is one of the leading sports activities youth 
participate in for recreational and competitive 
purposes. However, the dietary intake of these 
soccer athletes in the area remains unknown. 
Therefore, this research aimed to investigate 
the dietary intake of this marginalized group in 
sports to encourage adherence to the nutrition 
guidelines for optimal health. This, on the other 
hand, contributes to achieving Sustainable De-
velopment Goal number three (3), which focus-
es on “Achieving good health and well-being.” 
To our knowledge, this research will be the first 
in the province to report on the dietary intake 
of soccer athletes in the rural context of Limpo-
po. Therefore, sports practitioners and athletes 
themselves may find this research’s discoveries 
relatively interesting.  

Carbohydrates
Carbohydrates (CHO) are required to sup-

ply energy during the endurance period in soc-
cer (Renard, 2021; Devlin et al., 2017). Yet, it 
has been reported as the most neglected mac-
ronutrient by athletes (Renard et al., 2021). A 
study involving 41 collegiate distance runners 
reported that most athletes (73%) consumed 
suboptimal CHO (6 – 10 g/kg/day) while a few 
(2.4%) consumed above the recommendation 
(Beermann et al., 2020). Another study in Lim-
popo also found that all (100%) of the athletes 
(bodybuilders) consumed CHO suboptimal to 

the recommendation (8 – 10 g/kg/day) in their 
specific sport (Masoga et al., 2019). Similarly, a 
study involving 26 high-rank professional soc-
cer athletes reported suboptimal CHO intake 
during a preseason training week elsewhere 
(Ksiażek et al., 2020). The CHO recommenda-
tion for soccer athletes is slightly higher than 
that of physically active individuals recom-
mended at 5 – 8 g/kg/day (Kerksick et al., 2018; 
Collins et al., 2021). On the day of the soccer 
event, athletes are encouraged to consume 1 – 4 
g/kg of CHO 2 – 4 hours before the training or 
competition for adequate glucose supply at the 
start of sports engagement (Kerksick, 2017). 
For sports activities lasting 45 minutes or more, 
for instance, soccer, athletes need to consume 
0.7 g/kg/hr of CHO in a 6 – 8% solution every 
10 – 15 minutes during the training or com-
petition (Kerksick et al., 2018). The consump-
tion of CHO during the sport engagement is 
required to supply the muscles with rapid fuel. 
Thirty minutes immediately after the training 
session, 1 – 1.5 g/kg of CHO consumption is 
recommended to support the working muscles 
(Masoga et al., 2021).

Protein
The multifactorial role of protein in 

recovery includes facilitating muscle repair, 
muscle remodeling, and immune function 
(Heaton et al., 2017). For these reasons, 
protein intake is critical in soccer. The 
recommended protein intake for athletes 
involved in an intense sport such as soccer 
is 1.2 – 2.0 g/kg/day (Kerksick et al., 2018). 
To support strength and body composition 
improvements, protein consumption of 0.25 
– 0.40 is encouraged four hours before and 
immediately after the sports event (Kerksick 
et al., 2018). However, the amount, quality, 
and timing of protein intake are essential. 
Thus, athletes are encouraged to consume  
20 – 25 g/day or 0.3 g/kg of high biological 
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value protein every 3 – 4 hours after sport 
session co-ingested with CHO (Kerksick et 
al., 2017; Bonnici et al., 2019) for improved 
muscle recovery (Phillips et al., 2016). 

Dietary Fat 
Fat is one of the energy-dense macronu-

trients that serve as a source of essential fat-
ty acids, energy (Oliveira et al., 2017), and a 
vehicle for the absorption of fat-soluble vita-
mins (A, D, E, and K) (Collins et al., 2021). Fat 
recommendation for athletes remains the same 
or slightly higher than that of the general pop-
ulation (Kerksick et al., 2018). Even though 
the recommendation for fat during sport is still 
vague, extremely low-fat intake of 15 – 20% 
of total energy (TE) is discouraged (Collins 
et al., 2021; ACSM/ADA/DC, 2000) as this 
compromises the absorption of fat-soluble vi-
tamins and storage of glycogen in the muscles 
(Thomas et al., 2016). On the other hand, ex-

cessive fat intake at the expense of other mac-
ronutrients, such as CHO and protein, should 
be avoided. For that reason, an intake of 0.5 – 
1.5 g/kg/day is recommended (Kerksick et al., 
2018). When expressed in percentages of total 
energy (TE), fat intake should be 25 – 35% of 
TE (Collins et al., 2021), with monounsaturat-
ed fatty acids at around 13%, polyunsaturated 
fatty acids at 10%, and saturated fat at ≤7% 
of TE (Bonnici et al., 2019). Foods containing 
omega-3 fatty acids, such as fish and plant oils, 
have been shown to delay the onset of muscle 
soreness and decrease post-exercise inflamma-
tion (Fernández-Lázaro et al., 2024). Oliveira 
et al. (2017) recommend minimal fat intake 
in the pre-exercise meal to prevent delays in 
gastric emptying, thus avoiding gastrointesti-
nal complications such as nausea and bloating. 
The summary of energy and macronutrient 
recommendations for soccer athletes is spec-
ified in Table 1. 

Table 1. Energy and macronutrient recommendations (Kerksick et al., 2018)
Variable Timing of Intake Recommendations
Energy 25 – 35 kcal/kg/day

CHO 
5 – 8 g/kg/day

Before training 1 – 4 g/kg, 2 – 4 hours before
During training 0.7 g/kg/hr of CHO in a 6 – 8% solution
After training 1 – 1.5 g/kg

Protein 
1.4 – 2.0 g/kg/day

Before training 0.25 – 0.40 g/kg
During training No specific recommendation
After training 0.25 – 0.40 g/kg

Fat 
0.5 – 1.5 g/kg/day

Before training No recommendation specified
During training Avoid intake
After training No recommendation specified

Diet is among other key components for an 
athlete’s optimal performance (Godois et al., 
2020) and can be used as an effective inter-
vention to improve sports performance (Jan-
iczak et al., 2024). Therefore, accurate dietary 
intake assessments using validated tools are 
vital among athletes. Similar to the non-athlete 
population, dietary assessment methods such 

as the 24-hour dietary recall, Food Frequency 
Questionnaire (FFQ), and a food diary are fre-
quently used in sports (Bailey, 2021). The di-
etary intake assessment outcomes should then 
be compared to the dietary reference standards 
(Waruni et al., 2020) to evaluate nutrient intake 
adequacy. For this research, the first two di-
etary assessment methods, 24-hour-recall and 
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FFQ, were discussed as they were applied to 
collect athletes’ dietary intake. 

The 24-hour dietary recall 
The 24-hour dietary recall questionnaire 

collects details of beverages and food 
consumed by an individual in the previous 24 
hours (Dao et al., 2018; Hulton et al., 2022). 
An individual is required to remember food 
items and quantities consumed in the previous 
24-hour period (Noormohammadpour et al., 
2019). The tool has lowered respondents’ 
burden, resulting in a low attrition rate from 
participants. However, data collection using 
this tool requires an experienced practitioner 
to obtain relevant information from the 
participants (Waruni et al., 2020; Hulton et 
al., 2022). The 24-hour dietary recall method 
is often applied by researchers. For instance, 
Afrifa et al. (2020) assessed the dietary intake 
of soccer athletes using multiple records (three 
24-hour recalls per individual) and considered 
the average nutrient intake. In another study 
involving 120 Turkish Football Federation 
(Ankara) soccer referees, a single 24-hour 
dietary recall was used to collect the usual 
dietary intake of participants (Ilhan et al., 
2023). Dasa et al. (2023) also applied multiple 
(three) 24-hour recalls for assessing dietary 
intake among the 51 female professional soccer 
athletes in the Norwegian Premier League. In 
the latter study, the 24-hour recall questionnaire 
was collected randomly, including training, 
match, and rest days. Therefore, using the 
24-hour-recall to collect the dietary intake 
among athletes, particularly in soccer, is not 
unusual. However, to advance on the dietary 
intake precision, particularly dietary habitual, 
the 24-hour-recall can be applied together 
with the Food Frequency Questionnaire (FFQ) 
(Freedman et al., 2018).   

Food Frequency Questionnaire 
The FFQ is another effective tool for as-

sessing habitual dietary patterns (Ishika-
wa-Takata et al., 2021). Since FFQ may not be 
used as the only tool to assess an individual’s 
food and nutrient intake, its use should also 
be validated using other dietary assessment 
methods (Khamis et al., 2021). The applica-
tion, development, or adaptation of this tool 
should take into consideration the character-
istics of the target population, as food items 
consumed by different ethnicities and social 
groups significantly differ (Ishikawa-Takata 
et al., 2021). The adaptation of the FFQ was 
applied during a study by Essman et al. (2022) 
for the assessment of omega-3 fatty acids in-
take among 31 collegiate women soccer ath-
letes. The questionnaire was brief, with seven 
questions assessing intake of omega-3 through 
grouping of foods of similar eicosapentaenoic 
acid (EPA) and docosahexaenoic acid (DHA) 
content. In another study, Khamis et al. (2021) 
assessed the dietary intake for 130 adults in 
pastoral settings of Northern Tanzania using 
FFQ and two 24-hour dietary recalls. The 24-
hour dietary recalls were collected on two dif-
ferent days. The first 24-hour dietary recall was 
administered at the first visit, together with 
the FFQ, and the second - during the three to 
four weeks following the initial one. Thus, the 
combination practice of different dietary data 
collection instruments increases the validation 
of the estimated dietary intake of an individual 
(Freedman et al., 2018). 

METHODS
A descriptive study design using a simple 

random sampling technique was used to obtain 
97 soccer athletes from the five competitive 
soccer teams training in the Xikundu area, 
Collins Chabane municipality, Limpopo 
province. All athletes were affiliated members 
of the soccer teams. Ethical clearance was 
obtained from the Turfloop Research Ethics 
Committee (TREC) (TREC/527/2022), while 
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permission was given by the coaches. Athletes 
signed the informed consent before participating 
in the study. Data collection took place during 
the off-season (non-competitive) period at the 
five soccer grounds in the afternoons before the 
training sessions. Characteristics data included, 
for example, age, years of soccer experience, 
duration, and frequency of training. Dietary 
intake was collected using multiple 24-hour-
recall questionnaires on three different days: 
Mondays, Wednesdays, and Fridays. These 
multiple recalls were aimed at covering 
variations in eating patterns during weekdays 
and over the weekend. During dietary data 
collection, athletes were asked to recall all 
food items and fluids consumed in the past day. 
To minimize recall bias, the researchers used 
marked household utensils, which included 
cups, bowls, and spoons, so that athletes 
could quickly estimate the quantities of their 
intakes. Furthermore, probing questions using 
incidents such as social gatherings that athletes 
engaged in or distinct environments visited 
during the previous day were inquired to assist 
athletes during the recall process. Weight and 
height were also measured with a mobile flat 
scale (model-874) and portable stadiometer 
(model-213) from Seca company to calculate 
body mass index (BMI) and determine energy 
and macronutrient requirements. Procedures 
undertaken during the measurements of 
anthropometry were in accordance with 
standards by Lee and Nieman (2013). Dietary 
intakes were loaded into the South African 
Medical Research Council (SAMRC) Food 
Finder (version 3), and the mean energy 
and macronutrient intakes from the three 
recalls were considered. The dietary intake, 
anthropometric, and demographic data were 
then exported from an Excel spreadsheet onto 
the Statistical Package for Social Sciences 

(SPSS) (version 28), and descriptive statistics 
(percentages, mean, and standard deviation 
[±SD] values) were used to describe the 
dietary intake of athletes. Dietary intake 
results were compared to the sports nutrition 
recommendations by the International Society 
of Sports Nutrition (ISSN) (2018) to determine 
intake adequacy. Athletes consuming nutrients 
that are suboptimal, optimal, or excessive to the 
recommendations were reported. The Pearson 
correlation coefficient (r) test was used to 
determine the association between the dietary 
intake and the characteristics of athletes. A 
probability value (p) of ≤.05 with a confidence 
interval of 95% was a significant criterion to 
correlate the variables.  

RESULTS
The aim of this research was to determine 

the dietary intake (energy and macronutrients) 
of soccer athletes in the Xikundu area, Limpopo 
province. Ninety-seven athletes participated, all 
of whom were young males (21.6±4.2 years). 
The majority (84.5%) had grade 12 certificates, 
while a few, 11.3% and 4.1%, had a diploma 
and degree certificates. Almost all athletes 
were not married (88.7%) and unemployed. 
More than half of the athletes (60%) had been 
practicing soccer for more than 4 years, while 
the rest, 27% and 13%, had participated for 2 
– 4 and < 2 years, respectively. Athletes (74%) 
trained once daily for almost the whole week. 
Most athletes (86.6%) consumed 2 – 3 meals 
daily, followed by those (9.2%) who consumed 
four or more meals daily. 

The anthropometric status of the athletes 
is reported in Table 2. The majority (84.5%) 
of the athletes had optimal body weights 
(21.7±2.1 kg/m2) compared to a few who 
were either underweight (7.2%) or over-
weight (8.2%).
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Table 2. Anthropometric status of athletes
Variable Min Max Mean ±SD Underweight Optimal weight Overweight

Weight (kg) 41.0 89.0 64.1±8.7 - - -
Height (m) 1.49 1.86 1.71±0.7 - - -
BMI (kg/m2)* 17.0 29.4 21.7±2.1 7.2% 84.5 8.2

*World Health Organisation (2011)

Table 3 summarises the athletes’ ener-
gy and macronutrient intakes. According to 
this Table, the majority of athletes consumed 

energy (59.7%), CHO (94.8%), and protein 
(71.1%) suboptimal. However, 65.9% of ath-
letes consumed fat adequately. 

Table 3. Energy and macronutrient intake of athletes
Variables Recommendation Min Max Mean ±SD Below (%) Within (%) Above (%)

Energy 25 – 35 kcal 5.0 39.7 23.0±6.6 59.7% 30.9% 9.2%
CHO 5.0 – 8.0 g 1.4 5.6 3.0±0.9 94.8% 5.1% 0%

Protein 1.2 – 2.0 g 0.5 2.1 1.0±0.3 71.1% 23.7% 5.1%
Fat 0.5 – 1.5 g 0.3 1.3 0.7±0.5 20.6% 65.9% 13.4%

Table 4 shows the correlation between 
energy macronutrients and athletes’ charac-
teristics. However, no significant correlation 

(p>.05) was found between dietary intake and 
some demographic information of athletes. 

Table 4. Correlation between dietary variables and characteristics of athletes   
Variables  Energy CHO Protein Fat 

  p-value (*r)
Age 0.287 (-.109) 0.442 (-.079) 0.392 (-.088)   0.191 (-.0134)
Years participating in soccer 0.048 (-.201) 0.019 (-.238) 0.420 (-.083) 0.164 (-.143)
Employment 0.683 (.042) 0.767 (.031) 0.866 (.017) 0.559 (.060)

Marital staus 0.875 (-.016) 0.879 (.020) 0.500 (-.069) 0.710 (-.038)

BMI 0.972 (-.004) 0.977 (-.003) 0.581 (-.057) 0.459 (-.076)

       *r=pearson’s correlation 

DISCUSSION
The aim of this research was to determine 

the dietary intake (energy and macronutrients) 
of soccer athletes in the Xikundu area, Limpo-
po province. This research found that soccer 
athletes consumed energy, CHO, and protein 
suboptimal while fat was optimal. Athletes 
consumed 2 – 3 meals per day. These results 
are comparable to those of a study conducted 
in Ghana among soccer athletes. This study 
found that the majority (77.9%) of athletes 

consumed 2 – 3 meals per day, while 22.1% 
consumed one meal (Afrifa et al., 2020). In 
another study, a similar finding of 2 – 3 meals 
per day consumption by more than 90% of ath-
letes was reported in Limpopo by Masoga et 
al. (2021). The consumption of three meals or 
less per day in this study could be instituted 
upon the high unemployment status reported 
in this group. 

The energy intake by more than half 
(59.7%) of the athletes in this study was below 
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the recommendation. These results are com-
parable to those by Makhafola et al. (2022), 
who reported that most of the athletes (48%) 
in their study consumed energy (39.6 kcal/
kg) suboptimal. Other studies by Masoga et 
al. (2021) and Jenner et al. (2018) also found 
that more than half (54.8%) and all (100%) of 
the athletes consumed energy below the rec-
ommendations. Similar to energy, the CHO 
consumption by almost all athletes (94.8%) 
in this study was also suboptimal (3.0 g/kg). 
These results are comparable to those report-
ed by other researchers (Jenner et al., 2018; 
Masoga et al., 2021; Machuh et al., 2022) 
who, in their research, found that all athletes 
(100%) consumed CHO sub-optimal (2.4 g/kg;  
3.3 g/kg; 3.6 g/kg) to recommendations. In 
another study by Makhafola et al. (2022), 
sub-optimal CHO intake was reported in al-
most all soccer athletes (92%) in Limpopo. 
It is, however, to some extent surprising to 
obtain suboptimal energy and CHO consump-
tion in this study, as energy and CHO-contain-
ing foods are known to be mostly consumed 
across the Limpopo province (Maliwichi et 
al., 2012). Energy- and CHO-rich foods such 
as maize meal porridge, rice, potatoes, and 
bread are highlighted to have various benefits 
toward optimal health (Vorster et al., 2013). 
The suboptimal consumption of energy and 
CHO in this research can easily predispose 
athletes to early fatigue during training ses-
sions since CHO are the primary fuel source 
for the muscles and brain (Renard et al., 2021; 
Hulton et al., 2022).

Protein was consumed suboptimal  
(1.0 g/kg) to recommendations (Kerksick et 
al., 2018) in our study. This may have sig-
nificantly reduced the intake of protein from 
the high biological value sources, potential-
ly predisposing athletes to the risk of essen-
tial amino acid deficiencies (Turnagöl et al., 
2023). Suboptimal intake of protein was also 

reported by Masoga et al. (2021), who found 
most (61.3%) of their participants to be con-
suming protein below the recommendations. 
However, this study is contrary to the find-
ings by Jenner et al. (2018), Makhafola et al. 
(2022), and Macuh et al. (2023), who found 
in their studies that most of the athletes had 
adequate protein intakes. In another study 
involving 23 professional soccer athletes in 
Slovenia, adequate protein consumption was 
reported (Macuh et al., 2022). Suboptimal 
protein intake by our group might be instituted 
upon the unemployment status of the athletes, 
possibly not affording to purchase most of the 
high-quality protein food sources. However, 
alternative affordable protein sources that 
include legumes, beans, and lentils could be 
used to boost intake to optimal protein levels 
(Turnagöl et al., 2023). 

The optimal consumption of fat (0.7 g/kg/
day) by the majority (65.9%) of the athletes was 
different from other macronutrients. Optimal 
fat consumption is linked with reduced risks of 
essential fatty acid deficiencies and promotes 
absorption of fat-soluble vitamins (Liu et al., 
2017). The results of this study are comparable 
to those of Jenner et al. (2018). These authors 
found that 91% of the professional Australian 
soccer athletes consumed fat optimally (0.9 
g/kg/day). Similar results reporting adequate 
consumption of fat by athletes were reported in 
the other two studies elsewhere (García-dávi-
la et al. 2023; Macuh et al. 2022). However, 
a systematic review of different team sport 
athletes reported excessive fat consumption 
among nine training-day studies (Jenner et al., 
2019). On the other hand, Masoga et al. (2021) 
reported that more than half (61.3%) of soccer 
athletes consume fat below recommendations. 
It is somewhat surprising that our group has a 
fat intake that is within the soccer sport recom-
mendations, differing from the latter research-
ers since athletes in both studies had a few 
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similar characteristics (same age category, un-
employed, and residing in Limpopo province). 
We suspect, however, that athletes in this study 
may have slightly over-reported their fat intake 
compared to other macronutrients during the 
recall process.

Lastly, this research found no correlation 
between the dietary intake to characteristics 
and anthropometric status of soccer athletes. 
In another study involving 23 soccer athletes, 
no correlations (p>.05) were found among oth-
er macronutrients and anthropometry, except 
moderately for protein intake and lean body 
mass (p=.048; r=.39) (Macuh et al., 2022) 

 
CONCLUSION
This research aimed to determine the dietary 

intake of soccer athletes in the Xikundu area, 
Limpopo province. Athletes consumed energy, 
carbohydrates, and protein, which is subopti-
mal to the sport-specific recommendations. 
However, fat was consumed optimally. These 
nutrient imbalances can expose athletes to un-
desired health and poor sports outcomes sooner 
or later in life. Therefore, an intervention in the 
form of dedicated sports health practitioners, 
such as nutrition experts, is warranted to design 
meal plans that are nutritionally optimal for this 
group. These diets should further be monitored 
to measure their impact on athlete’s nutritional 
status and overall sports performance.  
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ABSTRACT
This research examines the risk behavior of German basketball coaches to 

understand how risk propensity varies across coaching license levels. Address-
ing gaps in previous studies on coaches’ psychological traits, the study compares 
basketball coaches with teachers, managers, and the general population. Data 
from 360 coaches and the German Socio-Economic Panel (SOEP) were ana-
lyzed. Results show that A-license coaches exhibit higher risk-taking, similar to 
managers, while C-license coaches align more with teachers and the general 
population. These findings reveal a link between risk preferences and coaching 
license level, emphasizing the value of large-scale surveys in exploring profes-
sional personality traits and the need for further research across sports.

Keywords: coaching, risk, teacher, manager, personality, basketball

INTRODUCTION
Success in sports often hinges on a coach’s 

ability to take calculated risks. In basketball, 
the dynamic and fast-paced nature of the game 
demands decision-making that inherently in-
volves risk-taking, whether it is choosing a 
strategy, making substitutions, or determining 
in-game tactics. As Geno Auriemma, an in-
fluential figure in women’s basketball, high-
lights, success often pivots on a willingness 
to embrace risks (Auriemma, 2012). This con-
cept of risk-taking is particularly relevant in 
the context of basketball coaching, where the 
ability to assess and manage risks can deter-
mine the outcome of a game or even a season. 
However, risk-taking in sports coaching, es-
pecially basketball, remains an underexplored 
area, both theoretically and empirically. Un-

derstanding how coaches navigate risk in 
competitive environments can enhance coach-
ing practices and contribute to more effective 
decision-making.

As a more general psychological concept, 
taking risks is a part of daily existence. Peo-
ple regularly run the danger of injury when 
they travel or participate in leisure activities. 
People’s inclination to take risks varies great-
ly depending on a variety of characteristics, 
such as personality, life experiences, and sit-
uational settings. These risks range in degree 
and impact. Some people show a propensity to 
take significant risks in their personal or pro-
fessional lives, which can occasionally have 
fatal consequences. Examples of this include 
occurrences involving extreme sports athletes 
like climbers and deep-sea divers, as well as 
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individual risk-taking behaviors like drug us-
age (Branch & Berman, 2023).

Risk-taking is not only confined to ex-
treme situations but is also prevalent in vari-
ous professional domains. For example, stud-
ies have shown that individuals in managerial 
roles are more inclined to take risks (Glenn 
et al., 2011; Babiak et al., 2010; Benischke 
et al., 2018). Similarly, research into German 
politicians reveals a higher propensity for 
risk-taking compared to the general popula-
tion, often linked to factors such as author-
ity and a desire for novel experiences (Hess 
et al., 2013). Moreover, the risk behavior of 
economists was focused on by Wagner et al. 
(2018), concluding that based on self-ques-
tioning, only chairpersons of the board of list-
ed companies are more willing to take risks. 
Finally, Schmidt et al. (2023) examined the 
risk behavior of journalists compared to the 
general population based on the German So-
cio-Economic Panel Study (SOEP), pointing 
out that journalists do not represent the gener-
al population in general. Interestingly, based 
on the SOEP dataset, a relationship between 
an individual’s willingness to take risks and 
their level of life satisfaction was also discov-
ered (Dohmen et al., 2011).

These findings underscore the importance 
of understanding risk propensity across dif-
ferent professional groups, including sports 
coaches, whose decisions often involve risk 
management.

Risk propensity is increasingly understood 
as a flexible psychological trait (Soane & Ch-
miel, 2005; Nicholson et al., 2005; Soane et al., 
2010; Frey et al., 2017; Pedroni et al., 2017; 
Highhouse et al., 2022), influenced by per-
sonality characteristics such as extraversion 
and openness to new experiences (Josef et al., 
2016). Moreover, life events like marriage, re-
tirement, or age-related cognitive changes can 
affect an individual’s risk tolerance. For in-

stance, risk propensity generally declines with 
age but shows greater variability in early adult-
hood and after age 65 (Josef et al., 2016). Fur-
thermore, new studies show that millionaires 
exhibit higher emotional stability, openness, 
extraversion, risk behavior, and conscientious-
ness than the general population (Leckelt et al., 
2022). This trait is crucial in decision-making 
processes in professional settings, particular-
ly sports, where sometimes split-second deci-
sions can impact game outcomes. The profes-
sional context, including roles like coaching, 
tends to exhibit higher levels of risk propensity 
than leisure activities.

Coaches, especially in high-stakes en-
vironments like basketball, regularly make 
decisions that involve balancing risk and re-
ward. Research on risk-taking in sports has 
primarily focused on athletes, but studies ex-
ploring risk behavior in coaching are limited. 
For example, Urschel and Zhuang (2011) ex-
amined risk inclinations among NFL coach-
es concerning kickoff strategies, illustrating 
the diverse risk orientations within coaching. 
Furthermore, Gray and McKinstrey (1994) 
investigated the risk management behaviors 
of NCAA Division III head football coach-
es. Factors such as job security and external 
pressures also influence coaches’ risk be-
havior (Slade & Tolhurst, 2018). Sports sci-
ence delves into decision-making processes 
related to athletic activities concerning risk 
(Raithel, 2013). Moreover, Boeheim et al. 
(2016) explored the risk behavior and gender 
differences in professional basketball players. 
We can see a wide spectrum of risk-related 
studies in the context of adventure sports and 
extreme sports (Brymer, 2010; Castanier et 
al., 2010; Collins & Collins, 2013; Woodman 
et al., 2013). 

In basketball, risk-taking seems evident 
in strategic decisions, from defensive plays 
to high-pressure offensive tactics. However, 
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a gap exists in understanding how basketball 
coaches’ risk behaviors compare to other pro-
fessional groups.

Recent studies highlight personality dif-
ferences between basketball coaches and the 
general population. For instance, Wunder et 
al. (2024) found that basketball coaches score 
differently on certain Big Five personality 
traits, including higher levels of openness and 
extraversion, traits often linked to greater risk 
behavior. Additionally, basketball coaches 
tend to have higher education levels, which 
economic studies suggest correlates with in-
creased risk tolerance (Wagner et al., 2018). 
Furthermore, Mallett and Lara-Bercial (2016) 
investigated the personality profiles of seri-
al-winning coaches, to understand more about 
what makes coaches at these levels. However, 
comprehensive research on the risk behavior 
of basketball coaches, particularly in Germa-
ny, remains scarce.

Neuroticism, openness, extraversion, 
agreeableness, and conscientiousness are the 
five variables that comprise the Big Five mod-
el, often used in personality research (Lang 
et al., 2011; Masood et al., 2018). Moreover, 
risk-related research suggests that the so-called 
“Prospect Theory” or variations of it should 
be considered while analyzing risk behavior. 
Overall, the possible “gains” and “losses” re-
sulting from a decision can have a significant 
effect on the process of decision-making and, 
therefore, affect the risk behavior (Schmidt et 
al., 2008). Understanding how these findings 
relate to risk-taking in sports coaching, partic-
ularly basketball, can provide valuable insights 
into coaching practices. Coaches’ decisions of-
ten mirror the risk behaviors observed in oth-
er professions, yet little research has explored 
these parallels systematically.

While research on risk behaviors in spe-
cific professional groups has gained traction, 
there is still a limited understanding of how 

basketball coaches’ risk behaviors compare to 
those of other subgroups like teachers or man-
agers. Studies focusing on coaches, particular-
ly basketball coaches, are lacking. However, 
comparing different subgroups with the gen-
eral population seems to be a valuable tool for 
getting more detailed insights into specific be-
haviors that can be highly relevant to practical 
conclusions. 

The study draws upon data from the SOEP, 
an extensive national survey of the German 
general population (Wagner et al., 2008; Goeb-
el et al., 2018). Due to its widespread recogni-
tion as a vital source of representative data on 
various German demographic groups, SOEP is 
often utilized in research (Siegers et al., 2022). 
Numerous studies that look at particular groups 
or ones with limited sample sizes have used 
the SOEP as their foundation (Schroeder et al., 
2020; Heß et al., 2013; Deter & Van Hoorn, 
2023). The SOEP has proven particularly use-
ful in investigating subgroups and aspects like 
the Big Five personality characteristics (Cali-
endo et al., 2013; Schmidt et al., 2023).

This study seeks to fill this gap by examin-
ing the risk propensity of basketball coaches in 
relation to their licensure levels. Licensing in 
sports coaching serves as an indicator of pro-
fessionalization, with higher licensure levels 
implying greater involvement and responsi-
bility within the sport. Lower licensure often 
corresponds to coaching as a leisure activity, 
where livelihood does not depend on the sport. 
Therefore, understanding how licensure cor-
relates with risk behaviors could provide prac-
tical implications for coaching development 
and training programs.

Given the existing literature, we propose 
the following hypotheses:

•	  H1: Basketball coaches with higher licen-
sure levels will exhibit a greater propensity 
for risk-taking than those with lower licen-
sure levels.
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•	H2: There will be significant differences in 
risk behavior between basketball coaches 
and the general population.

•	H3a: Basketball coaches with C-licenses 
will show no significant differences in risk 
behavior compared to teachers.

•	H3b: Basketball coaches with A-licenses 
will exhibit risk behaviors similar to those 
of managers.

METHODS
Sample
The base of this study is a sample of 360 

basketball coaches (289 male, 70 female, 1 
unspecified) aged 18 to 85, with varying ex-
perience levels. Potential participants were 
randomly selected from the entire pool of ac-
tive basketball coaches via several methods, 
including mailing lists and newsletters. At the 
beginning of the online questionnaire, con-
sent to voluntary participation was obtained. 
The possibility of stopping participation at 
any time was pointed out. According to Wun-
der et al. (2024), this sample constituted 4.7% 
of the coach population. However, A-license 
coaches had a 14.2% response rate, which 
may affect comparisons. To correct this over-
representation and ensure population-repre-
sentative data, weighting adjustments were 
applied.

According to Wunder et al. (2024), German 
B-license coaches work in various settings, in-
cluding youth and adult coaching, profession-
al sports, and recreational sports. Due to this 
variability, the analyses and comparisons with 
teachers or managers were limited to C-license 
and A-license coaches.

The focus on C-license and A-license 
coaches stems from their professional envi-
ronments and training differences. C-license 
coaches often operate in amateur settings and 
may coach as a part-time endeavor. In con-
trast, A-license coaches have received more 

extensive training to obtain the license lev-
el, which in German basketball focuses on 
aspects of competitive or high-performance 
sport. These distinctions justify the compari-
son between the two groups, as risk behavior 
may differ based on professionalization levels 
and the pressure associated with the level of 
competition. 

Tools
Data for this study were gathered using an 

anonymous cross-sectional survey, employing 
a random sampling technique consistent with 
methods used in previous research (Wunder 
et al., 2024). The survey incorporated SOEP 
items, including questions on personality, risk 
behavior, life satisfaction, and socio-demo-
graphic data (Richter et al., 2017). The SOEP’s 
single-item measure of risk-taking, which has 
been used since 2004, served as the primary 
focus of this study. The risk item asks respon-
dents to rate their general willingness to take 
risks on a scale from 0 to 10.

Although single-item measures of com-
plex behaviors like risk-taking can be limit-
ed, the validity of this specific measure has 
been supported by previous studies, which 
found it to be a robust predictor of general 
risk tendencies (Dohmen et al., 2011; Arslan 
et al., 2020). 

Additionally, the coaches survey gathered 
coach-specific data (e.g., sex, license level, 
coaching experience, league participation). 
The complete questionnaire is available in 
Online Resource 1, ensuring transparency and 
replicability.

Compliance with Ethical Standards
Ethical approval was deemed unnecessary 

for our research since the study’s data were 
independently acquired and anonymized. Fur-
thermore, the survey’s data only included con-
ventional psychological and demographic fac-
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tors, e.g., gender, age, education level, and a 
common risk item, none of which are expected 
to have a negative impact on participants. This 
assessment was conducted in accordance with 
Wunder et al. (2024), the six RatSWD criteria 
for social sciences and economics (RatSWD, 
2017), and the Helsinki Declaration. This also 
conforms to earlier decisions about the use of 
SOEP data in related research (e.g., Grocht-
dreis et al., 2021), wherein it was decided that 
ethical approval was not required.

Procedure
This study employs a primarily descriptive 

methodological approach, drawing on the ap-
proaches used by Wunder et al. (2024) and sup-
ported by similar research (Dodt et al., 2021; 
Dodt et al., 2022). Analogous, the focus is 
on describing basketball coaches’ personality 
profiles and risk behavior rather than empha-
sizing socio-demographic variables like age, 
gender, or education. This approach allows for 
a holistic assessment showing coaches’ char-
acteristics in the context of their profession, 
decision-making, and risk management in 
competitive sports. This descriptive approach 
allows us to add specific information to current 
research on coaches’ traits and behaviors.

By comparing coaches to other profession-
al groups, including teachers and managers, 
we aim to identify whether the risk profiles of 
basketball coaches differ from those of other 
professions. Teachers and managers were se-
lected as comparison groups because they rep-
resent professions with high levels of responsi-
bility and decision-making under uncertainty, 
making them ideal for understanding risk be-
haviors professionally.

Statistical Analysis
The data collected from basketball coach-

es were categorized based on license levels, 
and the data set was merged with the larger 

SOEP dataset to facilitate comparisons. Two 
subgroups - managers and teachers - were se-
lected from the SOEP dataset as comparison 
groups, aligned with the study’s hypotheses. 
In the first step, descriptive statistics, such as 
mean values, were calculated for each group. 
This provided a baseline understanding of 
the data, with risk behaviors and personali-
ty traits compared across C-license and A-li-
cense coaches and between coaches, manag-
ers, and teachers.

For inferential analysis, independent t-tests 
were conducted to test for significant differ-
ences in risk behavior across groups, following 
the hypotheses outlined earlier. Cohen’s d was 
calculated to assess the effect size, providing a 
measure of the magnitude of any observed dif-
ferences. These statistical methods are consis-
tent with previous studies on various aspects of 
coaches´ personalities and allow for rigorous 
hypothesis testing (Wunder et al., 2024).

SPSS version 28, a commonly used pro-
gram for statistical analysis in social science 
research, was used to analyze the data. Further 
theoretical elaboration on the appropriateness 
of the t-test and effect size measures in the con-
text of psychological and behavioral research 
could enhance this section, ensuring the ro-
bustness of the methodological framework.

RESULTS
The following section presents the statisti-

cal results, aligning them with the hypotheses 
outlined earlier.

As displayed in Table 1, C-license coach-
es exhibit an average risk-taking score of 4.91, 
closely mirroring that of teachers (4.89). In con-
trast, A-license coaches have a notably higher 
score of 5.60, above both the general popula-
tion (5.04) and C-license coaches. For the sake 
of completeness and supporting the focus of 
testing A- and C-license coaches only, means 
of B-license coaches are displayed here, too. 
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Table 1. Summary of the weighted attributes for the following groups: adult population in Ger-
many (SOEP), German basketball coaches overall and A-, B-, and C-licenses, managers, and 
teachers

General 
population

Coaches 
all A-license B-license C-license Managers Teachers

General 
population

M 5.04 5.04 5.60 5.33 4.91 5.69 4.89
N 16157 360 70 120 170 770 568

SD 2.27 2.35 2.40 2.45 2.31 2.00 2.10
﻿Item: “Are you generally a person who is fully prepared to take risks or do you try to avoid taking risks? (Sind 
Sie im Allgemeinen ein risikobereiter Mensch oder versuchen Sie, Risiken zu vermeiden?)” - Scale: 0 (Risk 
averse / Gar nicht risikobereit) to 10 (Fully prepared to take risks / Sehr risikobereit)

H1: Basketball coaches with higher licen-
sure levels will exhibit a greater propensity 
for risk-taking than those with lower licensure 
levels.

Statistical analysis in Table 2 confirms a 
significant difference between A-license and 
C-license coaches (p = .039), with a small ef-
fect size (d = –0.30), supporting H1.

Table 2. Statistical testing of the mean differences between different groups
t-test for equality of means

C-license A-license
Predictors p MD SED d p MD SED d

General population .256 -.20 .18 -.09 .087 .49 .28 .22
C-license - - - - .039 -.69 .33 -.30
A-license .039 -.69 .33 -.30 - - - -
Managers - - - - .106 -.48 .29 -.23
Teachers .626 -.10 .20 -.05 - - - -

MD=Mean Difference, SED=Standard Error Difference, d = Cohen´s d
For descriptive reasons, survey data was weighted to match population ratios to balance this mismatch; 
however, subgroup analyses were carried out without weighting. Significant p-values and relevant d-values 
are marked bolt.

H2: There will be significant differences in 
risk behavior between basketball coaches and 
the general population.

When comparing basketball coaches with 
the general population, neither A-license 
coaches nor C-license coaches show a statisti-
cally significant higher propensity for risk-tak-
ing, rejecting H2. 

H3a: Basketball coaches with C-licenses 
will show no significant differences in risk be-
havior compared to teachers. 

H3b: Basketball coaches with A-licenses 
will exhibit risk behaviors similar to those of 
managers.

The analysis shows that C-license coaches 

exhibit risk behavior nearly identical to that of 
teachers (p = .626), confirming H3a. Similar-
ly, while A-license coaches do not significantly 
differ from managers (p = .106), a small effect 
size is noted (d = –0.23), confirming H3b.

Additional exploratory analyses revealed 
no significant differences in risk-taking be-
tween C-license coaches and managers or 
between A-license coaches and teachers. 
This reinforces the consistency of risk-tak-
ing patterns within each group, emphasizing 
the importance of license level in predicting 
risk behavior among coaches. Figures 1 and 
2 visualize the effect sizes of the previously 
made comparisons, illustrating the relative 
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risk-taking tendencies of C-license and A-li-
cense coaches against other subgroups. Due 
to individual rounding and weighting effects, 
the effect sizes differ slightly from the t-test. 

The example of Figures 1 and 2 shows how 
the individual subgroups differ. These results 
support the findings from Table 2 for C- and 
A-license coaches. 

 Figure 1. Results of C-license coaches compared to other subgroups and the general population. 
The closer the effect size is to the dashed center line (0.0), the smaller the effect found

Figure 2. Results of A-license coaches compared to other subgroups and the general population. 
The closer the effect size is to the dotted center line (0.0), the smaller the effect found
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DISCUSSION
The findings of this study contribute valu-

able insights into the risk behaviors of Ger-
man basketball coaches across different licen-
sure levels. By comparing coaches with the 
general population and selected professional 
subgroups, we can understand the complex 
relationship between personality, professional 
training, licensure level, and risk propensity.

The study confirms that A-license coaches 
demonstrate significantly higher risk-taking 
tendencies than C-license coaches and, by 
looking at the effect sizes, show a tendency to be 
significant compared to the general population. 
This finding aligns with prior research in other 
domains, suggesting that individuals in high-
performance or competitive settings tend to 
be more willing to take risks. For example, 
studies in business and management show that 
executives who face constant decision-making 
under pressure display higher risk tolerance 
than individuals in lower-level positions (e.g., 
Wagner et al., 2018). Similarly, politicians and 
high-level public officials have demonstrated 
above-average risk-taking tendencies, as their 
roles often involve high-stakes decision-
making (Thomas et al., 2017; Hess et al., 2018). 
In the context of coaching, A-license coaches 
may be more accustomed to making critical 
decisions in competitive environments, which 
likely explains their higher propensity for risk.

In contrast, C-license coaches closely 
resemble teachers in their risk behaviors, with 
no difference between the two groups. This 
suggests that C-license coaches face fewer high-
stakes decisions and, therefore, do not exhibit the 
same risk profile as their A-license counterparts. 
This finding mirrors research in education, 
where risk behaviors are generally lower due to 
the structured, low-risk nature of teaching roles 
(Schmidt et al., 2023). Therefore, risk-taking 
seems closely tied to professional demands and 
the pressure of decision-making in the workplace.

Interestingly, while A-license coaches 
exhibit similar risk behaviors to managers, the 
effect size was small, and the difference did not 
reach statistical significance. This could be due 
to subtle differences in the nature of decision-
making between coaching and management 
roles, where managers may deal with higher 
financial risks while coaches confront per
formance-based risks. These results further 
emphasize the similarity in risk behaviors 
between these two high-stakes professions.

For a more in-depth classification of the va
lues, a comparison with existing values ​​seems 
to be helpful:

In an analysis from 2023, journalists 
showed an average value of 5.07 (Schmidt 
et al., 2023). A survey in 2014 of ministerial 
officials showed a risk value of 5.7 (Thomas 
et al., 2017) and a value of 6.4 was measured 
for members of the Lower House of German 
Parliament in 2011 (Hess et al., 2018). Wagner 
et al. (2018) postulate that, in general, male 
academics show a higher willingness to take 
risks with 5.3 (in 2016). However, by looking 
at the SOEP data, the risk appetite of the ge
neral population seems to be changing over 
the years (in 2015: 4.86; in 2021: 5.06), and 
different subgroup studies must be interpreted 
with caution. However, an interesting picture 
appears of the risk propensity of different po
pulation groups by opposing the collected data.

Moreover, this study contributes to the 
ongoing discussion regarding using single-
item measures for complex behaviors like 
risk-taking. While single-item measures, 
like those employed in the SOEP, have been 
validated and found to be reliable indicators 
of general risk preferences (Dohmen et al., 
2011), it is important to consider the limita-
tions of using such a measure in the context of 
sports coaching. Risk-taking in sports is often 
domain-specific and can vary depending on 
situational factors such as the level of compe-
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tition, the importance of a game, or external 
pressures. Future research could benefit from 
utilizing context-specific risk-taking measures 
to capture the nuances of decision-making in 
coaching environments more accurately.

The results have implications for coach-
ing behavior and the professional develop-
ment of coaches. A-license coaches operating 
in high-performance contexts may need to 
leverage their risk-taking tendencies to make 
bold decisions that can lead to competitive 
advantages. However, excessive risk-taking 
could also lead to poor decision-making under 
pressure, suggesting a need for risk manage-
ment training as part of coach development 
programs. Conversely, C-license coaches may 
benefit from training encouraging more calcu-
lated risk-taking, especially when transition-
ing to more competitive coaching roles.

Overall, the study suggests that coaching 
licensure levels are closely tied to risk behavior, 
likely due to the increasing demands and 
decision-making pressure faced by coaches as 
they advance in their careers. Understanding 
these risk profiles can help inform better 
training programs and support systems for 
coaches, ensuring they can effectively manage 
their roles’ demands.

Further research should explore the 
longitudinal impact of coaching experience on 
risk behavior. As coaches gain experience and 
move between different licensure levels, their 
risk profiles may shift. In addition, expanding 
this research to include coaches from different 
sports or cultural contexts could provide 
broader insights into how risk-taking varies 
across sporting environments.

Theoretical considerations on how deci
sion-making under pressure influences per
formance and the potential trade-offs of risk-
taking in coaching would also deepen our 
understanding of the connection between per-
sonality and professional behavior in sports 

contexts. Studies from fields such as psychol-
ogy and behavioral economics could offer 
valuable frameworks for understanding these 
phenomena in greater depth.

Limitations
Even with the valuable insights provid-

ed by this study, several limitations must be 
acknowledged that could impact the gener-
alizability and interpretation of the findings. 
The reliance on self-reported data presents a 
key limitation. Self-report surveys can lead to 
biases such as social desirability bias, where 
respondents may overestimate or underesti-
mate certain behaviors, including risk-taking, 
to align with socially accepted norms. Overall, 
the described survey method of the SOEP may 
balance possible biases throughout the large 
number of participants and a comparatively 
long period of constant survey. In contrast, 
coaches, particularly those in competitive 
settings, may feel compelled to portray them-
selves as more risk-tolerant due to the expecta-
tions associated with their role. This limitation 
raises concerns about the accuracy of the data 
collected as a snapshot, especially when com-
paring risk behavior across professions and 
subgroups. Future studies might benefit from 
incorporating objective behavioral assess-
ments or longitudinal designs to capture actual 
risk behavior in real-life coaching scenarios. 

As previously mentioned, the study uti-
lized a single-item measure from the SOEP 
to assess risk-taking. However, using a sin-
gle-item scale introduces potential limitations 
in capturing the complexity of risk behav-
ior, especially with a focus on sport-specific 
risk. Future research could benefit from us-
ing multi-item scales or domain-specific risk 
measures to provide a more nuanced under-
standing of coaches’ risk behaviors.

Although large for sports science norms, the 
sample used in this study presents some lim-
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itations that may influence the generalizability 
of the findings. For instance, the study focuses 
solely on German basketball coaches, limiting 
the applicability of the findings to other sports 
or contexts. Coaches in different sports or 
countries may exhibit different risk behaviors 
due to variations in coaching practices, com-
petitive environments, and cultural attitudes 
toward risk. Expanding the sample to include 
coaches from various sports and regions would 
enhance the external validity of the findings 
and allow for broader comparisons.

Additionally, the sample is disproportion-
ately weighted toward A-license coaches, who 
were overrepresented in the survey. While 
weighting was applied to account for popu-
lation representation, this overrepresentation 
could still influence the comparisons between 
different licensure levels. Moreover, differ-
ences in sociodemographic factors, such as 
age, gender, and educational background, may 
also have impacted the results. Although this 
study controlled for some sociodemographic 
variables, unmeasured factors such as athletic 
background could have influenced the coach-
es’ risk-taking tendencies, complicating the 
interpretation of the findings. 

The survey was conducted during the 
COVID-19 pandemic - a period marked by 
unprecedented social and economic disruptions. 
For example, data suggests a notable impact 
on well-being and life satisfaction (Entringer 
& Kroeger, 2021). Therefore, the pandemic 
may have influenced the coaches’ responses, 
particularly regarding their perceptions of 
risk. For example, individuals might have 
been more cautious or risk-averse due to the 
uncertainty and stress caused by the pandemic. 
Although measuring the precise impact of this 
unique period on the data is impossible, this 
contextual factor should be considered when 
interpreting the results. Future studies should 
attempt to collect data in more stable conditions 

to reduce potential confounding effects. 
Finally, the similarities observed between 

teachers and C-license coaches and managers 
and A-license coaches may not solely reflect 
direct correlations between profession and 
risk behavior. Education level and other 
background factors could serve as mediating 
variables influencing both professional choice 
and risk-taking tendencies. Prior research 
(Wagner et al., 2018; Wunder et al., 2022) has 
highlighted the role of educational attainment 
in shaping both personality traits and risk 
behavior, suggesting that these factors may 
play a significant role in the patterns observed 
in this study. Therefore, the conclusions 
drawn from this study should be approached 
cautiously, with further research needed to 
disentangle these complex relationships.

CONCLUSION
This study addresses a notable gap in the 

research on the personality traits of sports 
coaches, mainly focusing on the risk behavior 
of basketball coaches, which has been largely 
overlooked in previous literature. By drawing 
upon an extensive national survey - the SOEP 
- and incorporating a substantial sample of 
basketball coaches, this study offers unique 
insights into their risk behavior, contributing 
to both the academic community and practi-
cal applications within the sport. The compar-
isons between basketball coaches, teachers, 
and managers offer valuable perspectives, not 
only for coach training but also for personnel 
development strategies in sports more broadly. 

The findings underscore the relevance of 
personality traits, such as risk tolerance, in 
shaping coaching behaviors. Similarities be-
tween C-license coaches and teachers and 
A-license coaches and managers suggest that 
coaches, like professionals in other fields, ex-
hibit job-specific personality traits that align 
with the demands of their profession. This 
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alignment could inform future coach education 
and development programs, potentially adapt-
ing successful strategies from education and 
business to enhance coaching practices. 

Moreover, the study presents implications 
beyond coaching, extending to players and ref-
erees whose risk behaviors may also influence 
performance and decision-making in sports. 
Future research should explore these connec-
tions and examine coaches from different sports 
to draw more comprehensive comparisons be-
tween individual and team sports. Expanding 
the sample beyond basketball and considering 
other variables like competitive level and cul-
tural factors would provide a broader under-
standing of how risk-taking influences coach-
ing behavior across different contexts.

Additionally, this study highlights an inter-
esting phenomenon regarding the COVID-19 
pandemic, which saw a 2.2% decline in basket-
ball coaches during the survey period (Breuer 
et al., 2021). This observation raises important 
questions about the relationship between life 
satisfaction, volunteer work, and the willing-
ness to continue in such roles during crises. 
Previous research has linked volunteerism 
with increased life satisfaction (Behrens et al., 
2017), and SOEP data has suggested a connec-
tion between risk-taking and life satisfaction 
(Dohmen et al., 2011). These relationships de-
serve further scientific investigation, particu-
larly in the context of sports, where volunteer 
coaches play a critical role.
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thors have disclosed no pertinent financial or 
non-financial interests. To improve readability, 
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ABSTRACT
Paralympic sport enables people with disabilities to significantly develop 

their functional abilities, improving their opportunities for full personal develop-
ment and social integration. One of the main challenges for athletes is maintain-
ing their internal motivation for sport and withstanding the stress and difficulties 
throughout the preparation and competition period. The relationship between 
resilience and motivation in the context of Paralympic sports is paramount for 
this group of athletes.

The aim of this study was to examine the characteristics of motivation and 
its relationship with resilience in Paralympic athletes. The study was conducted 
on the grounds of the Federation of Paralympic Sports of Kokchetav, Shymkent, 
Taraz. Sixty Paralympic athletes participated in the study. The methodology of 
the study included: 1) Methodology to study the motives for sports activity of V. 
I. 2) Motives for Sports Activity (MSA) questionnaire by E. I. Tropnikov. А. E. 
Kalinin’s Motives for Motivation Test; S. Maddy, adaptation of D. А. Leontiev 
and E. I. Raskazova.

The results revealed the motivation and resilience of Paralympic athletes, 
depending on gender and level of sports qualification. It was found that control 
and the integral indicator of resilience act as key constructs within the motiva-
tional system of Paralympic athletes.

Keywords: Paralympic sport, sports motivation, motivational profile,  
resilience

INTRODUCTION
Paralympic sport is an essential part of in-

ternational sports competitions. The inclusion 
of people with disabilities in sports activities 
is important both for them and for the society. 
Paralympic sport enables people with disabili-
ties to develop their functional abilities. It has 
become an elite sport in many respects due to 
the increased frequency of training sessions, 
achievements, and improved training methods. 
Paralympic athletes constantly face the chal-
lenges of sports abuse, risky behavior, func-
tional restrictions, psychological stress factors, 
normalized pain, health hazards, and unequal 
conditions (Fagher et al., 2016).

In recent years, the number of sports includ-
ed in the Paralympic games has increased, and 
there has been a change in the priorities (from 
rehabilitation to competitive) in the system of 
physical activities for people with disabilities. 
The number of participants in the Paralympic 
Games is regulated through mechanisms for 
classifying the disabilities of the Paralympic ath-
letes. The requirements for restricting athletes’ 
functional abilities in the different disciplines of 
the Paralympic sports have been reduced (they 
encompass a more significant number of noso-
logical groups), and so on (Abalian, 2016). An-
other reason for the increase is that including 
people with disabilities in Paralympic sports 
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significantly increases their abilities for ade-
quate personal development and fulfilling social 
integration (Bardiovský et al., 2013; Daďova, 
2007).

Sports help people with disabilities social-
ize. They facilitate their physical and psychic 
adaptation to life, support their self-realization 
and personal development, and reduce their neg-
ative psychological and emotional states (Dief-
fenbach & Statler, 2012; Martin et al., 2011). 
Some researchers point out that Paralympic 
athletes are usually characterized by high in-
trinsic motivation (Banack et al., 2011). Huang 
and Brittain (2006) determined the following 
leading motives for participation in sports ac-
tivities, specifically for people with disabilities: 
development of a positive attitude to life, stabi-
lization of identity, improvement of health and 
sports skills, competence, and competitiveness. 
Omar-Fauzee et al. (2010) added the following 
motives: an opportunity for self-realization, 
physical development, pleasure, reward, and 
support, as well as reduction of stress. Torralba 
et al. (2017) pointed out that the most important 
motives for engagement in sports were related 
to social problems and their overcoming. The 
research by Debbie Van Biesen and Sofie Mor-
bee identified only three types of motivation in 
a group of Paralympic athletes. The first profile 
included all kinds of motivation, but demotiva-
tion was predominant. The autonomous type of 
motivation was the most emphasized in the sec-
ond profile, even if not very strongly. The con-
trolled type of motivation was predominant in 
the third profile (Van Biesen & Morbee, 2023).

Some researchers emphasize the need for 
purposeful aid for Paralympic athletes to man-
age their motivation and develop the neces-
sary psycho-social skills (Cardoso et al., 2018; 
Swanson et al., 2008). 

The psychological and pedagogical aspects 
of Paralympic training at all stages require spe-
cial attention. Success depends greatly on the 

Paralympic athletes’ ability to self-control in 
competition, assess their abilities and resourc-
es, plan their activities, and reasonably distrib-
ute their strengths and time (Shuba, 2017). The 
contemporary training system of Paralympic 
athletes is determined by the requirements for 
maintaining a high level of competitiveness 
and efficiency. Athletes’ level of preparation 
should provide their noteworthy performance 
in international competitions – Asian and World 
Championships, World and Paralympic Games. 
One of the main tasks of the athletes is to main-
tain their intrinsic motivation for sport so they 
can resist stress and hardships throughout the 
training and competitive season.

The surveys on Paralympic athletes’ mo-
tivation are scarce, and many were conducted 
based on the theory of self-determination (Jef-
feries et al., 2012; Banack et al., 2011). The re-
sults reveal that Paralympic athletes’ autonomy 
can be explained by psychological traits such as 
resilience (McLoughlin et al., 2017). Resilience 
is an essential component in the life of a person 
with disability since the disability is directly 
related to negative emotions and psychic com-
petition in unfavorable situations. According to 
Fletcher and Sarkar’s concept of sport (Fletcher 
& Sarkar, 2012), resilience corresponds to the 
resources and protection against the potential 
negative impact of stress factors arising from 
psychic and behavioral processes in athletes. 
Athletes with higher resilience can maintain 
good psychological functioning and motivation 
to perform their tasks (Sarkar, 2017).

Machida et al. found that social support 
from family members, teammates, and coaches 
was of primary importance for developing re-
silience and motivation among Paralympic ath-
letes. Resilience and motivation are important 
components in sports because athletes should 
use and optimize various psychic abilities to 
cope with pressure (Machida et al., 2013). Re-
silience is a factor influencing both the autono-
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mous (intrinsic and identified motivation) and 
the controlled (introject and extrinsic) motiva-
tion (Nascimento et al., 2020).

The relationship between resilience and 
motivation in the context of Paralympic sports 
is vital, mainly because these constructs are 
essential for this group of athletes. Still, few 
surveys have examined the characteristics and 
relationships between residence and motiva-
tion in the context of Paralympic sport. 

This research aimed to reveal the peculiar-
ities of motivation and its relationship to resil-
ience among Paralympic athletes. 

METHODOLOGY
The research was carried out on the prem-

ises of the Federation for Paralympic Sports 
facilities in Kokchetav, Shimkent, Taraz. All 
the participants were informed about the re-
search’s purposes and provided their informed 
consent. 

The research was done among 60 Paralym-
pic athletes – 33 men and 27 women. The 
men’s mean age was 25.0 years, and the wom-
en’s mean age was 23.8 years. The men’s av-
erage sports experience was 9.2 years, and the 
women’s average was 8.9 years (Table 1).

Table 1. Criteria for dividing the initial sample into subgroups 

Gender Number Age Experience Sports Qualification

Paralympic Athletes

Men 33 25.0 9.2 MS-7, CMS-12
D-14

Women 27 23.8 8.9 MS-9, KMS-4
D-14

Total 60 24.4 9.05 MS-16, KMS-16
D-28

Note: MS – masters of sports; CMS – candidate master of sports; D – discharge or absence of sports qual-
ification 

The research was done among athletes 
practicing five kinds of sports: table tennis, 
wrestling, football, athletics, and swimming. 

To fulfill the aim of the research, we used 
complex methods, including: 
1. Methods for researching motives for sports 

activities of V.I.Tropnikov, consisting of 
109 questions and allowing to determine 
the degree of significance of 12 motives for 
sports activity – socialization, knowledge, 
material benefits, development of character 
and mental qualities, physical perfection, 
and health improvement.  

2. Questionnaire “Motives for Sports Activi-
ty” (MSA) of E.A.Kalinin, consisting of 50 
questions aimed at researching five motives 
– achievement, competition, self-improve-
ment, socialization, and encouragement. 

3. Resilience tense of S. Madi, adapted by Le-
ontiev and Rasskazova, consisting of 45 
questions and assessing four indicators: 
risk preparation, control, engagement, and 
general level of resilience. 
The data were statistically processed with 

the SPSS program package, version 26.0. 
We used variation and comparative analysis 
(H-criterion of Kruskal-Wallis and U-criterion 
of Mann-Whitney). 

RESULTS 
The results from the survey revealed that 

Paralympic athletes related their main aim in 
sport to achievements, as well as the different 
aspects of their professional self-realization. 
Most of them (35%) stated that their main 
aim was self-realization, the opportunity to 
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become professionals, good coaches, or work 
in the field of sports management. This group 
emphasized self-development and personal 
growth. For 31% of the subjects, the main aim 
was victory in competitions – from winning 
the national championship to a world champi-
onship to participation or winning the Olympic 
Games. For 20% of the Paralympic athletes, the 
main aim was to keep fit, preserve their health, 

and develop their physical qualities. Fourteen 
percent said their professional self-realization 
aimed to achieve specific qualifications - from 
receiving a positive evaluation to becoming 
MSIC (Master of Sports International Class).

The results from the descriptive statistics 
of Kalinin’s methods MSA revealed that the 
leading motive among Paralympic athletes 
was self-improvement—М=31.1 (Table 2).

Table 2. Results from the descriptive statistics of Kalinin’s methods MSA 
Paralympic Athletes 

Achievement Competition Self-improvement Socialization Encouragement 
М 30.9 27.6 31.1 23.9 26.4

The Paralympic athletes ranked the motive of 
achievement second (М=30.9); the motivation 
level was optimal. This was followed by the 
need for competition (M=27.6); the motivation 
level along this indicator was low. The need for 
encouragement (M=26,4) was in fourth place. 
It also showed a low motivation level. The 
motive for socialization was last (M=23,9). It 
also showed a low motivation level. 

To determine the differences along the gen-
der factor, we used comparative analysis—the 
Mann-Whitney U-criterion. The results are 
presented in Table 3.  

The comparative analysis revealed that the 
motives for achievement, self-improvement, 
competition, socialization, and encouragement 
were the same for the men and women 
in the group of Paralympic athletes. Both 
male and female Paralympic athletes were 
equally strongly orientated towards achieving 
maximum results in sport, willing to develop 
their full abilities, enjoying the training 
sessions, and striving to develop their will and 
the ability to overcome the obstacles they faced 
on the way to their victory in competitions. 

Table 3. Results from the comparative analysis along the gender factor 

Indicators U-criterion of Mann Whitney  
and significance level Gender Rank 

Achievement U = 423.000
р = .380

men 33.75
women 29.67

Competition U = 424.500
р = .392

men 33.71
women 29.72

Self-improvement U = 469.500
р = .818

men 32.46
women 31.39

Socialization U = 432.000
р = .452

men 33.50
women 30.00

Encouragement U = 483.500
р = .972

men 31.93
women 32.09
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The results from the comparative analy-
sis according to the level of sports qualifica-
tion (Table 4) revealed significant differenc-
es regarding the motive for encouragement 
(p=.05). This motive was more strongly de-

veloped in the subgroup of masters of sports 
and international masters of sports than in the 
subgroup of candidate masters of sports and 
the subgroup with no sports qualification. 

Table 4. Results from the comparative analysis according to qualification 

Variables Kruskal-Wallis H-criterion  
and significance level Level of qualification Rank

Achievement Н=0.477
р=.788

MS/ 33.34
CMS 29.31

D 32.69

Competition Н=0.391
р=.822

MS 33.53
CMS 29.66

D 32.42

Self-improvement Н=0.235
р=.889

MS 32.94
CMS 33.25

D 30.87

Socialization Н=2.717
р=.257

MS 38.34
CMS 31.22

D 29.13

Encouragement Н=5.905
р=.050

MS 43.91
CMS 26.38

D 27.27
Note: MS – masters of sports; CMS – candidate masters of sports; D – discharge or absence of qualification 

The results from the descriptive statistics of Tropnikova’s methods are presented in Table 5. 

Table 5. Results from the descriptive statistics of Tropnikova’s methods 
Paralympic Athletes

S K MB DC PP H AP OKS NA PG CD
М 24.0 14.1 20.6 32.3 39.5 23.5 34.0 18.6 14.9 33.7 23.1

Note: S – socialization; K – knowledge; MB – material benefits; DC – development of character and mental 
qualities; PP – physical perfection; H – improvement of health; AP – aesthetic pleasure; OKS – obtaining 
knowledge and skills; NA – need for approval; PG – prestige and glory; CO – collectivistic disposition. 

The analysis of the results revealed that 
there was a group of leading motives, in-
cluding the motives for physical perfection 
(М=39.5), aesthetic pleasure and excitement 
(M=34.0), increase of prestige, desire for 
glory (M=33.7), and development of charac-
ter and mental qualities (M=32.3).

The group of major motives included so-
cialization (M=24.0), self-improvement and 
health improvement (М=23.5), collectivistic 
disposition (М=23.1), and material benefits 
(M=20.6).

The third group—the one with weakly de-
veloped motives—consisted of three motives: 
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acquiring skills and knowledge needed in life 
(M=18.6), needing approval (M=14.9), and 
knowledge (M=14.1).

To determine gender differences in ex-
pressing individual motives according to Tro-

pnikov’s questionnaire, we used Mann-Whit-
ney’s U-criterion. The comparative analysis 
(Table 6) showed that the hierarchy of the eight 
motives was the same for the male and female 
Paralympic athletes.   

Table 6. Results from the comparative analysis of the expressiveness of the motives among 
Paralympic athletes 

Motives U-criterion of Mann Whitney  
and significance level Gender Rank 

Communication and socialization U=288.500
р=.006

men 37.49
women 24.69

Knowledge U=436.500
р=.490

men 33.38
women 30.17

Material benefits U=324.500
р=.047

men 38.54
women 24.61

Development of character  
and mental qualities

U=417.000
р=.335

men 33.92
women 29.44

Physical perfection U=423.500
р=.384

men 33.74
women 29.69

Improvement of health and self-esteem U=410.000
р=.290

men 34.11
women 29.19

Aesthetic pleasure and thrill-seeking U=449.000
р=.607

men 33.03
women 30.63

Acquisition of useful knowledge and skills U=349.000
р=.050

men 37.51
women 26.13

Need for approval U=406.000
р=.266

men 34.22
women 29.04

Increase in prestige, desire for glory U=460.000
р=.718

men 32.72
women 31.04

Collectivistic disposition U=409.000
р=.284

men 34.14
women 29.15

There were significant gender differences 
regarding three of the motives for sports activity. 

The motive for communication and 
socialization (p=.006) was more strongly 
expressed among the male Paralympians. They 
were more interested in group training sessions 
with friends because of the opportunity to 
be part of a team and have fun during group 
training sessions. There was a similar trend 
regarding the material benefits (p=.047). Male 

Paralympians were more interested in the 
material component of the sports activity, the 
possibility of receiving a dwelling, financial 
assistance, and visiting different countries 
worldwide.  The motive for acquiring valuable 
knowledge and skills was also more strongly 
expressed among the men (p=.050). They 
thought it was important to develop skills that 
others appreciated and valuable not only in 
sports but also in other fields of life.  
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The results from the comparative analysis 
of the data according to the level of sports 
qualification of the Paralympians (Table 7) 
revealed significant differences in expressing 
individual motives according to Tropnikov’s 
methods only for one of the 12 researched 
motives – approval (p=.050). This motive 

was most strongly expressed in the group of 
masters of sports and international masters of 
sports. For them, it is important that coaches, 
friends, and relatives take notice of their 
results, support them in competition, and be 
proud of their victories. 

Table 7. Results from the comparative analysis according to qualification 

Motives Kruskal-Wallis H-criterion  
and significance level Level of qualification Rank 

Communication and  
socialization 

Н=0.879
р=.644

MS/IMS 35.47
CMS 29.59

D 31.45

Knowledge Н=1.831
р=.400

MS/IMS 37.22
CMS 31.28

D 29.68

Material benefits Н=0.043
р=.979

MS/IMS 31.81
CMS 32.81

D 31.68

Development of character 
and mental qualities 

Н=1.204
р=.548

MS/IMS 34.81
CMS 34.13

D 29.45

Physical perfection Н=0.726
р=.695

MS/IMS 32.78
CMS 28.66

D 33.32

Improvement of health 
and self-esteem

Н=0.190
р=.909

MS/IMS 30.88
CMS 31.16

D 33.02

Aesthetic pleasure and 
thrill-seeking

Н=0.249
р=.883

MS/IMS 30.16
CMS 33.28

D 32.29

Acquisition of useful 
knowledge and skills 

Н=3.518
р=.172

MS/IMS 36.84
CMS 35.63

D 27.63

Need for approval Н=4.380
р=.050

MS/IMS 39.03
CMS 24.47

D 33.23

Increase in prestige, desire 
for glory 

Н=3.261
р=.196

MS/IMS 38.91
CMS 31.34

D 28.77

Collectivistic disposition Н=0.562
р=.755

MS/IMS 34.88
CMS 30.34

D 31.37

Note: MS – masters of sports; CMS – candidate masters of sports; D – discharge or absence of qualification 
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The obtained results about resilience 
revealed that the total resilience level of the 
Paralympic athletes was М=71.3 (Table 8), 
which corresponded to the average level of 
coping with stressful situations and showed the 
motivation built for transformational coping in 
training and competitions, as well as failures 
and injuries. 

The engagement level was М=29.0 and 
corresponded to a low level, which showed 

that Paralympians do not find enough 
chances to fulfill their goals and potential 
in sport. Training sessions, competitions, 
and sports activities are not always related 
to engagement and do not bring enough 
satisfaction and pleasure. This trend was 
characteristic of 54% of the sample. For 
39.8 %, we found an average level. Only 6.2 
% of the Paralympians showed high values 
regarding engagement. 

Table 8. Results from the descriptive statistics of the resilience components 
Paralympic Athletes

Engagement Control Taking Risk Resilience
M 29.0 26.5 15.8 71.3

The Scale Control was М=26.5, which cor-
responded to an average level. The Paralympi-
ans are aware that good preparation for com-
petitions and their competitions allow them to 
influence their victory in competition but do not 
guarantee their win. They feel they themselves 
choose the way of their professional self-reali-
zation in sports activities.

The Scale taking Risk had the highest ab-
solute value - М=15.8, corresponding to an av-
erage level. The Paralympians know that both 
victories and losses contribute to their becom-
ing professionals and are willing to participate 
in competitions even if they are not absolutely 
sure of their win. They tend to take risks for the 
sake of the winning performance. 

The comparative analysis showed no statis-
tically significant differences in the resilience 

scales regarding gender.
The level of qualification did not signifi-

cantly influence the development of resilience 
and its components. 

The results from the correlation analysis of 
the researched motives and resilience indica-
tors revealed some positive correlations (Ta-
bles 9 and 10). 

There were positive correlations between 
engagement and the need for socialization 
(r=.415**), encouragement (r=.243*), and 
self-improvement (r=.283*). We can claim 
that the motives for socialization, encourage-
ment, and self-improvement increase athletes’ 
engagement in the preparatory period before 
competitions, enhance their concentration when 
elaborating techniques, increase their everyday 
efforts, and lead to overcoming themselves. 

Table 9. Results from the correlation analysis of resilience components based on Kalinina’s 
methods 

Motives Engagement Control Taking Risk Resilience
Achievement .280* .228*

Competition .292*

Self-improvement .283* .355** .313**

Socialization .415** .319** .347**

Encouragement .243* .295** .355** .334**
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Control correlated positively with all 
motives for sports activity – with achieve-
ment (r=.280*), competition (r=.292*), 
self-improvement (r=.355**), socialization 
(r=.319**), and encouragement (r=.295**). 
Taking risks correlated positively with 
encouragement (r=.355**).  The total level 
of resilience was in a positive dependence 
with four of the motives for sports activities 
– achievement (r=.288*), self-improvement 
(r=.313**), socialization (r=.347**), and 
encouragement (r=.334**).  

Table 10 presents the results from the 

correlation analysis of resilience and motivation 
for sports activity among Paralympic athletes. 

Engagement was positively linked with 
eight of the motives for sports activity – 
socialization (r=.247*), material benefits 
(r=.349**), development of character and 
mental qualities (r=.311**), physical perfection 
(r=.230*), improvement of health and self-
esteem (r=.390**), acquisition of knowledge 
and skills valuable in life (r=.271*), approval 
(r=.366**), and increase in prestige and desire 
for glory (r=.263*).

Table 10. Results from the correlation analysis of resilience and motives based on Tropnikov’s 
methods 

Engagement Control Taking Risk Resilience 
Socialization .247* .265* .295** .262*

Material benefits .349** .435** .395** .424**

Development of character and mental qualities .311** .262* .214* .274*

Physical perfection .230* .280* .226*

Improvement of health and self-esteem .390** .355** .294** .354**

Aesthetic pleasure and thrill-seeking .229* .328** .241*

Acquisition of useful knowledge and skills .271* .218* .228*

Need for approval .366** .425** .264* .375**

Increase in prestige, desire for glory .263* .245* .241*

Collectivistic disposition .262*

There were positive correlations between 
control and eight of the motives for sports 
activities – socialization (r=.265*), material 
benefits (r=.435**), development of character 
and mental qualities (r=.262*), physical per-
fection (r=.280*), self-esteem and health im-
provement (r=.355**), aesthetic pleasure and 
thrill-seeking(r=.229*), approval (r=.425**), 
and increase in prestige and desire for glory 
(r=.245*).  

Taking risks correlated positively with the 
motives for: socialization (r=.295**), material 
benefits (r=.395**), development of character 
and mental qualities (r=.214*), improvement 
of self-esteem and health (r=.294**), aes-
thetic pleasure and thrill-seeking(r=.328**), 

acquisition of knowledge and skills valuable 
in life (r=.218*), approval (r=0.264*), and 
collectivistic disposition (r=0.262*). The 
total level of resilience was in positive cor-
relations with nine of the motives for sports 
activities – socialization (r=0.262*), material 
benefits (r=.424**), development of character 
and mental qualities (r=.274*), physical per-
fection (r=.226*), improvement of health and 
self-esteem (r=.354**), aesthetic pleasure and 
thrill-seeking(r=.241*), acquisition of knowl-
edge and skills valuable in life (r=.228*), ap-
proval (r=.375**), and increase in prestige and 
desire for glory (r=.241*).

The results from the correlation analysis of 
the interrelations between sports motivation 
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and resilience in the group of Paralympians 
showed numerous links with the leading role 
of control and total level of resilience. At the 
same time, the resilience level and its compo-
nents corresponded to a low level, which might 
mean the motives for sports activities had not 
been built strong enough to act like real mo-
tives that encouraged realizing one’s potential 
in sports activities. 

DISCUSSION AND CONCLUSION 
The obtained motivation profile of Paralym-

pic athletes shows that optimal motivation is 
presented by two motives—self-improvement 
and achievement, with self-improvement be-
ing the leading one. The motives for competi-
tion, encouragement, and socialization are re-
duced and could impede the training process. 
The obtained profile differs from the profile of 
elite athletes revealed by V. F. Sopov (2010), 
where the achievement motive was the leading 
one. The results and the outlined profile show 
that Paralympic athletes are oriented more to-
ward intrinsic motivation than extrinsic one. 

If we compare the two obtained moti-
vation profiles, the dominating motives are 
similar. The self-improvement motive of MS 
in Tropnikov’s methods is presented by two 
motives—physical perfection and mental de-
velopment. The motives for increasing pres-
tige and achievement coincide to a great extent 
in their nature. The third group of motives—
competition and the motive for aesthetic plea-
sure and intense sensations—do not entirely 
coincide in their description, but there is some 
overlap. 

The expression of the motives for achieve-
ment, self-improvement, competition, social-
ization, and encouragement is equal for both 
male and female Paralympians. Both men and 
women in the Paralympic sports are equally 
orientated toward achieving maximal results in 
sports, want to use their total capacity, enjoy 

the training sessions, strive to develop their 
will and characters, as well as their ability to 
overcome obstacles on the way to success in 
competitions. According to Tropnikov’s meth-
ods, however, there are significant differences 
in three of the motives – socialization, materi-
al benefits, and acquisition of valuable knowl-
edge and skills. Male Paralympians prefer 
group training sessions and the development 
of skills valued by other people, and they are 
focused on the material benefits that sports ac-
tivities might provide.

Forming motives in Paralympic athletes is 
related to the increase in their sports qualifica-
tion – the higher the qualification, the stron-
ger their orientation toward encouragement 
and approval. These results correspond to the 
results of the dissertation of O. M. Shamich 
(2020), who found that the material benefits 
(salary, bonuses, equipment, etc.) were sig-
nificant subjective incentives in the group of 
Paralympic athletes with the highest achieve-
ments.

It is important to point out that the Paralym-
pic athletes’ resilience level is not high, regard-
less of the perfection of their sports skills and 
the achievement of new levels of sports qual-
ification. This can indirectly demotivate ath-
letes because wins, achievements, and results 
do not increase their engagement in sports ac-
tivities or bring satisfaction and confidence in 
their chosen path.

The results from the correlation analysis of 
the group of Paralympic athletes show numer-
ous positive correlations between sports mo-
tivation and resilience. The two components 
– control and total level of resilience- influence 
maintaining motivation the most. They are 
interrelated with almost all motives. Among 
the motives most interrelated to the resilience 
components are: encouragement, socializa-
tion, material benefits, development of char-
acter and mental qualities, and improvement 
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of well-being and health. 
Research by Nascimento et al. (2020) also 

showed a high degree of dependence between 
resilience and intrinsic motivation of Paralym-
pic athletes. Fletcher and Sarkar (2012) stated 
that athletes with high resilience levels could 
develop greater competence and prove their 
values in front of others as a form of motiva-
tion for training and sports competitions. High 
resilience levels are considered a necessary 
psychological attribute of high motivation lev-
els and, hence, better results (Horn, 2015).

From this point of view, the main conclu-
sion arising from this research refers to the 
positive influence of resilience on the sports 
motivation of Paralympic athletes. This shows 
that the ability to cope with challenges, adapt to 
changes, overcome obstacles, or withstand the 
pressure of unpleasant situations contributes to 
maintaining high motivation levels. According 
to the theory of cognitive assessment, social 
context and factors such as rewards, control, 
and consequences related to ego impact moti-
vation and inner interest (Ryan & Deci, 2017).

Resilience is viewed as a general assessment 
of a person’s mental health. It reflects the three 
most essential life dispositions: readiness for 
risk-taking, confidence in the ability to control 
events, and life engagement. It is also viewed as 
a psychological mediator contributing to coping 
with stress and preserving a person’s potential 
for self-realization in stressful situations (Kudi-
nov et al., 2015; Kudinov et al., 2017).

Control is the conviction that competition 
enables a person to influence the outcomes, 
even if this influence is not absolute and suc-
cess is not guaranteed. Together with resil-
ience, it acts as a key construct in Paralympi-
ans’ motivation system. This model shows that 
competition and overcoming are strong inner 
convictions for Paralympic athletes.

The established peculiarities and interrela-
tions allow for corrections in the preparation 

of the competitive program of the Paralympic 
athletes by outlining the main directions of the 
work of the sports psychologist. We should 
point out that there is usually no full-time psy-
chologist in the Paralympic Federation in Ka-
zakhstan. This is more of an episodic job, and 
the psychological load burdens the coaches. 
This situation is because the education of sports 
psychologists in Kazakhstan does not take 
into consideration the specifics of Paralympic 
sports, the existence of psychological traumas, 
the stigma in society (which cannot always 
be avoided by the sports psychologist or the 
coach), and the lack of support (there are few-
er publication related to Paralympic sports and 
less coverage in the media).  

Future surveys in this area can be aimed at 
studying the motivational climate and its influ-
ence on the resilience of Paralympic athletes. 

When developing a program to enhance 
sports motivation, it is important to consider 
the individual characteristics of Paralympic 
athletes. According to the results, four main 
types of motivation are identified in the mo-
tivation structure for Paralympic athletes: 
self-improvement, competition, achievement, 
and the motivation for aesthetic pleasure and 
thrill-seeking. Self-improvement is the leading 
motivation, and all the presented motivations 
are interconnected with hardiness components 
and elements of self-realization.

In the group of Paralympic athletes, the 
focus in the structure of sports motivation 
shifts towards hardiness – the motivation for 
transformational coping, which indicates a 
more significant burden placed on this system. 
Therefore, hardiness becomes the primary tar-
get for coaches and sports psychologists aim-
ing to enhance athletes’ self-realization (Kras-
mik, Aimagambetova, 2024).

When working with Paralympic athletes, 
relying on Newell’s Constraints Model, which 
considers personal and environmental limita-
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tions is advisable. A clear understanding of 
stable and flexible constraints will contribute 
to the growth of hardiness and motivation in 
Paralympic athletes Dehghansai et al., (2020).
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The main text should include:

Purpose and objectives of the study. The purpose and objectives of the study should ensure 
the understanding of the publication’s focus and should justify its structure. After that, authors 
should specify:

What is the significance of the publication?
Why the publication is important and original?
To whom is the publication designed?
Additionally, can be discussed potential utility of practice, importance for future studies, de-

tailed limitations of the study and others.

Main thesis and hypothesis of the research. Authors’ arguments about their merit are pre-
sented.
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Applied methodology and methods. The author should indicate the main methods used by 
him in a separate title. Author should demonstrate that the methodology is robust and appropriate 
to achieve the objectives. It is expected by the author to focus on the main theme, to point the 
main stages of his research, to show the used methods and influences that determine the chosen 
approach by him, to give arguments why he has chosen specific extamples and others.

Achieved major results. When presenting the results, it is important that authors focus on 
the essentials. The publication must contain only the essential facts and those with a wider mean-
ing, without giving many details of every possible statistics. If development is full of statistics, 
it is possible to prevail over the conclusions and after all the publication to be seen primarily as 
an enumeration of facts, not as a scientific study. The main thesis of the author must be clearly 
traceable and steadily established.

When describing the results author should seek answers to the following questions:
Do you provide interpretation for each of the submitted results you want?
Are the results consistent with what other researchers have found?
Are there any differences? Why?
Are there any limitations?
Does the discussion logically lead the reader to your conclusion?
It is important when presenting the results not to make statements that go beyond what results 

can acknowledge.

Conclusion 
The general rule is that the conclusion should not only contain a summary of the research (it 

can be found in the abstract). The conclusion should give answers to the set at the beginning of 
the publication questions and to indicate opportunities for further research. It would be better to 
reveal how the achieved results will be applied in practice and to identify constraints in this regard. 
While indicating how this research can be applied and extended in future studies, it is not accepted 
in the conclusion to introduce new material or state the obvious. In the conclusion it should be 
emphasized what is different in the research results, what stands out in the design or is unexpected.

Notes 
Notes or Endnotes should be used only if absolutely necessary and must be identified in the 

text by consecutive numbers, enclosed in square brackets and listed at the end of the article.

Funding agencies 
The funding agencies of the scientific research should be added in Step 6 of the submission 

process on ScholarOne system.

Figures
All Figures (charts, diagrams, line drawings, web pages/screenshots, and photographic im-

ages) should be submitted in electronic form.
All Figures should be of high quality, legible and numbered consecutively with Arabic nu-

merals. Graphics may be supplied in colour to facilitate their appearance on the online database.
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● If possible, the figures should be made in graphical programs (Corel Draw, Adobe Illustrator, 
Adobe PhotoShop) or Excel. The figures should not be in Picture format. They should be num-
bered consecutively in order of citation in the text. Numbers and titles of the figures are placed 
below them. Authors should avoid many inscriptions inside the figures.

● Pictures and scanned images can be made into separate files, preferably in JPG or TIFF format, 
not embedded in the text. Photos must be of good quality and suitable for printing. Colour illus-
trations are accepted in exceptional cases after special agreement and eventual additional costs!

● If authors make a blueprint they should use Word Equation. The numbers of formulas should 
be written in brackets in the left side of the page!

Tables
Tables should be typed in Word Table or Excel format. They should be numbered consecu-

tively according to citation in the text. Each table should have a title. Numbers and titles of the 
tables are placed over them. It is preferable that it fit on the page without turning widest part of the 
sheet horizontally. The necessary explanations are given below by means of appropriate symbols 
/ characters.

Human and animal rights
In accordance with the Helsinki Declaration of 1975, as revised in 2000 and 2008, all authors 

should consider the following:

Manuscripts describing procedures involving humans or animals must include an explicit and 
easily identifiable statement pointing out that the procedures followed were in accordance with 
the ethical standards of the responsible committee on human experimentation (institutional and 
national) and with the Helsinki Declaration.  If any doubt exists as to whether the research was 
conducted in accordance with the Helsinki Declaration, the authors must, in primis, explain the ra-
tionale for their approach, and then demonstrate that the institutional ethical committee explicitly 
approved the doubtful aspects of the study. If the authors reporting experiments in which animals 
were included, authors must indicate that the institutional and national guidelines for the care and 
use of laboratory animals was followed.

The journal will not accept advertising for products or services known to be harmful to health 
(e.g. tobacco and alcohol products).

References
References to other publications must be in APA style and carefully checked for completeness, 

accuracy and consistency.
The cited authors should be presented in any of the following ways:

● Surname and year of publish (ex. Adams, 2006)
● Citing both names of two and year of publish (ex. Adams, Brown, 2006)
● When there are more than three authors, it is typed the surname of the first author and year of 

publish (ex. Adams et al., 2006)
At the end of the paper a reference list in alphabetical order should be supplied.
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For books Surname, Initials. (year). Title of Book, Publisher, Place of publication.
e.g. Harrow, R. (2005). No Place to Hide, Simon & Schuster, New York, NY.

For book chapters Surname, Initials. (year). Chapter title, Editor’s Surname, Initials, Title of the 
Book, Publisher, Place of publication, pages.
e.g. Calabrese, F.A. (2005). The early pathways: theory to practice - a contin-
uum, in Stankosky, M. (Ed.), Creating the Discipline of Knowledge Manage-
ment, Elsevier, New York, NY, pp. 15-20.

For journals Surname, Initials. (year). Title of article, Journal Name, volume, number, 
pages.
e.g. Capizzi, M.T. and Ferguson, R. (2005). Loyalty trends for the twenty-first 
century, Journal of Consumer Marketing, Vol. 22 No. 2, pp. 72-80.

For published
conference
proceedings

Surname, Initials. (year of publication), Title of paper, in Surname, Initials 
(Ed.), Title of published proceeding which may include place and date(s) held, 
Publisher, Place of publication, Page numbers.
e.g. Jakkilinki, R., Georgievski, M. and Sharda, N. (2007). Connecting 
destinations with an ontology-based e-tourism planner, in Information and 
communication technologies in tourism 2007 proceedings of the international 
conference in Ljubljana, Slovenia, 2007, Springer-Verlag, Vienna, pp. 12-32.

For unpublished
conference
proceedings

Surname, Initials. (year). Title of paper, paper presented at Name of Confer-
ence, date of conference, place of conference, available at: URL if freely 
available on the internet (accessed date).
e.g. Aumueller, D. (2005). Semantic authoring and retrieval within a wiki, pa-
per presented at the European Semantic Web Conference (ESWC), 29 May-1 
June, Heraklion, Crete, available at: http://dbs.uni- leipzig.de/file/aumueller-
05wiksar.pdf (accessed 20 February 2007).

For encyclopedia
entries (with no 
author or editor)

Title of Encyclopedia. (year). Title of entry, volume, edition, Title of Encyclo-
pedia, Publisher, Place of publication, pages.
e.g. Encyclopaedia Britannica. (1926). Psychology of culture contact, Vol. 1, 
13th ed., Encyclopaedia Britannica, London and New York, NY, pp. 765- 71.
(For authored entries please refer to book chapter guidelines above)

For newspaper
articles (authored)

Surname, Initials. (year). Article title, Newspaper, date, pages.
e.g. Smith, A. (2008). Money for old rope, Daily News, 21 January, pp. 1,3- 4.

For newspaper ar-
ticles (nonauthored)

Newspaper (year). Article title, date, pages.
e.g. Daily News (2008). Small change, 2 February, p. 7.

For archival or 
other
unpublished
sources

Surname, Initials. (year). Title of document, Unpublished Manuscript, collec-
tion name, inventory record, name of archive, location of archive.
e.g. Litman, S. (1902). Mechanism & Technique of Commerce, Unpublished 
Manuscript, Simon Litman Papers, Record series 9/5/29 Box 3, University of 
Illinois Archives, Urbana-Champaign, IL.

For electronic 
sources

If available online, the full URL should be supplied at the end of the refer-
ence, as well as a date that the resource was accessed.
e.g. Castle, B. (2005). Introduction to web services for remote portlets, avail-
able at: http://www-128.ibm.com/developerworks/library/ws-wsrp/ (accessed 
12 Nov 2007).
Standalone URLs, i.e. without an author or date, should be included either 
within parentheses within the main text, or preferably set as a note (roman 
numeral within square brackets within text followed by the full URL address 
at the end of the paper).

3a източници на 
български език

For each source quoted in Cyrillic - in Bulgarian language should be given the 
same source, written in the regulations of the transliteration.
e.g. Erhard, L. (1993). Blagodenstvie za vsichki, Sofia, UI „Stopanstvo” // 
Ерхард, Л. (1993). Благоденствие за всички, София, УИ “Стопанство”.
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