bl g2

ononbitd| o1 ol 3139
N PR w

e 19 il iy 831 M?/j F /\;

il | 09l § uu| et | Gl UNIVERSITY OF ZAWIA

Gaanl) o) gis

3 Rl il acidle g Lskulislly Aial) el Gan (ganl) U1 g0
¥ Aty ) 58
asles Al Baasil b (ol siSall) ARAN BlaY) Aoy o Jsuand) cillliial YiaSind psia iy

Ll
dgUal) alae
G| 2| 3Gl Al

i a dasls Sall Jualilly dsndl dusill asle &S bl oyl aads (upll As gume

il )

s ‘ﬁ Sl (9 .‘ 2 [
¢ e ' i ol bl 19 o g} -2 .
ool ol S S all Jaalil cilbay) i
Azl o sle s il A il 4K RS R
T ' Al & sle 5 dnall 4 il 448

A5 5l Axala PR
A9l 5l Aaalas

2026-2025 :oxalall alall



A

S e a0 (5l Jail U8 (e ey ol L o (51 LS ATl ol 5 ey Lallea 4l 3 LSY)

1 )aan Lgia B Y5 bl Ciula 5 3a Aaalally (AT Aty 5l daaidad e (gl g (e Cny

5 _all A Sall L) (3 sia e i lahy Y Lay i) 5 le ) o g Y (al 2 Y e shaall Lina e
B3l eyl

.................................... &8 il
[ovieeeieaeennnnn [ovieeernans Fall



FOlgin Caag

A1) 38 oM Al 1) la¥ly Ao 5 4l ol) g diad) <l el Gana g (g saad) gL g0

S s¥) Adhatally
| sl sea 3510 gk el
e gJG daaa | ibws ?‘“‘m‘ﬁ‘ e,}h\)g\ Q) sl )

kil |

Aiba gl 5 Aaill @l yuaiall g (Aliadl-Aglleds¥1-Anall) (g saall Y1l 50 Al )3 ) Canll gy
O slaVU da sl gl Al craadind | ) Adlaially a3 S e Y sl Al )l Al asdle
(26) = Apaes Aie JLial ai o d Y Adhially 3l 5 S e Y (e anall e 35, Al 5 L)Y
gAY (Biowin) gebinns dalad i lai) e ULl ined 555005 (Y1 (ol e oY
Agadl iyl Ll (Eurofit) <ol sbasd 4 jUay cails () cadlaall 5o )5 335 e (g pall g Y] <l jdie
Ay il (A sead) Al Bl Gl pam Jane ¢ chlawsV) aal) Jax ) dudids o)) <l yuriiall (b 5 gl
Gle s (2025 sbe 15-1) 85l IO Gl w1 Al 5l il o5 (bl 5 3ol (e (3l e Sl o
Sl calse (%25) RS 4k (%35) Liaad SV JalSl iS5 dilal (40) Al s
Ll ) dalbaa s (T) Uil g ecllyy — 5yl HLial 5 el bl ) asV et siall aladi oy Gl as)
(Flae ne/clan) (e Caiall (g 50 73 gai el o el Jlaill ) ALl (1S a0 5 O s
Gpeeni g A al) GLYL e jal) ladll ol i a8 miliil) ag i o @ gy s 0 jriall Jeld G5 e
hlal) e 48 5l aeyy Loy i) JleaY) i

Gl psiall (diad) @ il gl Hl Gl ) 3 S (g gall g laYl: dgalidal) cilalsl)
(s bl Jalasll cEurofit «iuiula o)




:Research titled

and functional variables and their Biological rhythm cycles and certain physical
players in Zone 1 relationship to sports injury among handball

Student preparation: Khadija Mouloud Ahmed Al-Bakoush

Supervision:
Prof. Dr. Ibrahim Abulgasim Kassab Prof. Dr. Muhammad Ali Amer

Abstract

This study investigates biorhythm cycles (physical, emotional, and intellectual)
and their relationship with selected physical and physiological variables and sports
injuries among handball players in the First Region. A descriptive design using
correlational and comparative approaches was adopted. The population consisted of
handball players in the First Region, and a purposive sample of 26 players from Al-
Olympi and Al-Jazira clubs was selected. Data were collected using a validated
questionnaire, the Biowin software to compute individual biorhythm indicators based
on date of birth, the Eurofit test battery to assess physical fitness components, and
physiological measurement devices (diastolic blood pressure, resting heart rate, and vital
capacity). A pilot study confirmed validity and reliability, followed by the main
application from May 1 to May 15, 2025. A total of 40 injuries were recorded; ankle
injuries were most frequent (35%), followed by knee injuries (25%). Statistical analyses
included descriptive statistics, Shapiro-Wilk test, independent-samples t-test, Pearson
correlation, Chi-square, and discriminant analysis to build a predictive model classifying
players as injured vs. non-injured based on interactions among biorhythm, physical, and

physiological variables. The findings are expected to help identify high-risk (critical)

days and improve load regulation to support injury prevention.

Keywords: biorhythm, handball, sports injuries, physical variables,

physiological variables, Eurofit, discriminant analysis.
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Abstract
1. Introduction

Modern sport is considered an integrated scientific field that relies on physiological,
psychological, and physical sciences to develop performance levels and prevent injuries.
Biorhythm is one of the important factors that affect an athlete’s physical, emotional,
and mental readiness, especially in team sports that require high effort, such as handball.
Hence, the importance of studying biorhythm cycles and some physical and functional
variables and their relationship with sports injuries among handball players emerges.

2. Research Problem

The research problem is represented in the high rates of sports injuries among handball
players, despite the development of training methods and physical preparation. Some
injuries may occur at times that are not directly related to the intensity of training load,
which indicates the possibility of internal influencing factors such as biorhythm cycles.
Therefore, this research seeks to identify the relationship between biorhythm, some
physical and functional variables, and sports injuries among handball players.

3. Significance of the Research

The significance of the research stems from its focus on a relatively modern topic in the
sports field, namely biorhythm and its role in guiding training and preventing injuries.
The results may help coaches and specialists determine the appropriate times for training
and competition according to the player’s physical and functional condition. The study
also contributes to predicting periods of increased injury risk, which supports the
scientific planning of training loads.

4. Research Objectives

The research aims to:

1. Identify the levels of physical and functional variables, as well as the indicators
of biorhythm cycles among handball players in the First Region.

2. ldentify the nature of the relationship between the frequency of sports injuries
and each of the following: biorhythm cycles, deficiencies in physical variables,
and functional variables.

3. Build a predictive model using discriminant analysis to reveal the explanatory
power of the interaction between physical and functional variables in classifying
players and determining their susceptibility to injury.

5. Research Hypotheses
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1. There are statistically significant differences in the frequency of sports injuries
attributed to the nature of the biorhythmic day, in favor of critical days.

2. There is a statistically significant inverse correlation between the positive levels
of biorhythm cycles and the rate of sports injuries.

3. There is a statistically significant discriminant function capable of classifying
players as injured or non-injured based on the interaction between physical
variables, functional variables, and the quantitative value of biorhythm.

Research Procedures

Methodology

The researcher used the descriptive method through both correlational and comparative
approaches, as they are appropriate for the nature and objectives of the research.
Research Population

The research population consisted of all handball players in the First Region, which
includes the areas from Misrata to Ras Ajdir. The total population consisted of 120
players distributed among 6 clubs. A total of 31 players were selected, then the pilot
study was applied to 5 players who were later excluded from the main study. These
players belonged to Al-Olympi and Al-Jazira clubs.

Research Sample

The research sample was selected intentionally from some handball players in Al-
Olympi and Al-Jazira clubs in the First Region. The sample consisted of 26 players.
This research was limited to studying some characteristics of the sample, namely age,
weight, height, and training age.

Pilot Study

The pilot study was conducted on 5 players from the original population but outside the
main sample, from April 16, 2025, to April 17, 2025. The aim of the pilot study was to
identify:

1. The suitability of the tools used when applying the tests.

. The level of difficulty of the tests for the sample.
. The extent to which the sample understood the tests.

2
3
4. The difficulties and problems that might be encountered during application.
5. The expected time required to perform each test.

6

. The training of an assistant team to conduct the tests.
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7. The validity of the tests used.
Statistical Methods Used in the Research
After collecting the data from the main sample, the data were coded and entered into
SPSS for statistical analysis. Several statistical methods suitable for the nature of the
research were used, including: arithmetic mean, standard deviation, skewness
coefficient, Shapiro test to verify normal distribution, T-test to compare injured and non-
injured players, Pearson correlation coefficient to study the relationship between
biorhythm and injuries, Chi-square test to detect differences in injury frequencies
according to the nature of the biorhythmic day, in addition to discriminant analysis to
classify players into injured and non-injured groups, Z-Score, and determining the cut-
off score for classifying risk levels.
Conclusions
Based on the statistical processing of the research data, and in light of the analysis of
the correlational and discriminant relationship between biophysiological variables and
injury rates among handball players, the following main conclusions can be drawn:

1. There is a strong and statistically significant inverse correlation (r = -0.685)
between the level of the physical cycle and the injury rate, confirming that the
decline in the physical curve is the first predictor of reduced efficiency of muscle
tissues and ligaments in handball.

2. The results showed that critical days act as a risk-stimulating factor, as the injury
rate doubled during these days, reaching 46.2% of total injuries, although they
represent only 23% of the player’s life span.

3. The negative phase, or the lowest point, recorded the highest injury rate of 62%,
indicating a gap between the demands of intense technical performance and the
body’s ability to recover and renew energy during this phase.

4. The research revealed a significant inverse correlation (r = -0.542) between the
emotional cycle and injuries, as psychological stability at the peak phase provides
perceptual stability, reduces distraction, and limits incorrect contact with
opponents.

5. The research concluded that injury is not the result of a single factor, but rather a

cumulative interaction between deficiencies in physical variables, especially
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balance and agility, poor biological timing represented by the critical day, and
disturbance in diastolic blood pressure.

6. Physical variables, particularly balance and agility, ranked first in terms of
relative importance in predicting injury, with a correlation coefficient of 0.785.
This means that loss of motor control is the practical indicator of decreased vital
energy.

7. Ankle and knee injuries ranked first among injuries, with a percentage of 60%.
This is related to weak statistical association in agility and vital capacity tests,
confirming that muscular fatigue weakens joint stability.

8. The proposed predictive model demonstrated a high ability to classify players as
injured or non-injured, with an overall accuracy of 80.8%, making it a reliable
early warning system based on statistical evidence rather than mere estimation.

9. Determining the cut-off score (Z-cut = -0.5) provides coaches with an objective
criterion; whenever a player’s score approaches this value or falls below it,
preventive intervention or temporary exclusion becomes necessary to avoid
imminent injury.

10. Biophysiological readiness is the first line of defense for the handball player.
Integrating biorhythm measurements with field physical tests allows injury
prediction before occurrence, shifting training work from reaction after injury to
scientifically based preventive anticipation.

Recommendations

In light of the scientific indicators revealed by the research results, the researcher
recommends adopting the following procedures to improve preventive and physical
performance:

1. Allocating recovery units for players during the negative phase of the physical
and emotional cycles to ensure rapid functional recovery and restoration of
physical efficiency.

2. Reducing the intensity and volume of training by 20-30% for players
experiencing physically critical days, while avoiding explosive strength and
intense agility training during these periods in order to reduce injury risks, which

statistically doubled during such days.
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3. Focusing on balance and agility exercises as an essential part of the daily warm-
up, given their proven association with ankle and knee injuries, which were the
most common injuries in the research.

4. Starting the periodic use of biorhythm calculation software, such as Biowin, for
all players and integrating its results with regular medical examinations,
especially diastolic blood pressure measurement, to predict the risk triangle
before injury occurs.

5. Creating a database that includes the Z-Score for each player, making it easier
for the medical staff to identify players at high risk of injury and make proactive
decisions regarding their participation in high-intensity matches.

6. Organizing workshops for players to introduce them to the concept of biorhythm
and how to recognize unexplained fatigue, in order to enhance the player’s ability
to self-report fatigue before it worsens.

7. Conducting similar studies that include biochemical variables, such as cortisol
and testosterone hormones, and their relationship with biorhythm curves to
deepen the physiological understanding of injury occurrence.

8. Conducting comparative studies between different playing positions, such as
goalkeepers, wings, and pivot players, to determine the extent to which each
position is affected by biorhythm cycles according to its specific physical
demands.

9. Applying the predictive equation derived from this research to other team sports,
such as basketball and volleyball, to verify the generalizability of the model and
its classification ability in different competitive environments.

Keywords: Biorhythm, handball, sports injuries, physical variables, functional

variables, sports training.
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