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Abstract

Objectives. The primary objective of this study is to explore the role of
rehabilitation in restoring functional movement and minimizing reinjury risks in
individuals with Achilles tendon rupture. Specifically, it aims to demonstrate
how proper rehabilitation protocols can improve mobility, strength, and
[Blependence in daily and sports-related activities.

Materials and Methods. This research adopts a descriptive and qualitative
approach, focusing on clinical cases of Achilles tendon rupture. The study
reviews rehabilitation strategies that include progressive load-bearing exercises,
stretching, proprioceptive training, and functional movement therapy. It also
highlights the importance of pre-activity warming up and flexibility routines to
prevent such injuries. Data were collected from physiotherapy reports,
observational studies, and literature on post-Achilles rupture treatment
protocols.

Results. The findings show that structured rehabilitation significantly improves
patient outcomes by restoring ankle range of motion, reducing pain, and
increasing muscle strength. Patients who underwent progressive functional
rehabilitation reported higher levels of activity resumption and lower recurrence
rates of injury. The inclusion of balance and agility training also contributed to
better neuromuscular control.

Conclusion. Rechabilitation is a vital component in the recovery process
following an Achilles tendon rupture. Not only does it restore functionality and
promote independence, but it also plays a crucial role in preventing future
injuries. Early intervention with a well-structured rehabilitation plan can lead to
successful recovery and reintegration into sports or daily physical activity.
Emphasis should also be placed on preventive strategies such as proper warm-
up and flexibility routines, especially in sports involving rapid directional
changes.

Keywords : Rehabilitation Exercises, Physiotherapy Devices, Achilles Tendon, Partial
tear, Football.

Introduction
Football is the first popular game in the world, around which millions of people from

around the world rally in an atmosphere of excitement, fun, self-entertainment and
encouragement of the spirit of belonging among fans of sports teams and teams, which is a

tool to bring peoples closer to each other through sports competitions that enjoy high
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sportsmanship. Its range of motion, which in turn leads to an increase in the rates of sports
injuries and complications resulting from them.(Qutaiba Younus & Rashid, 2024)

Where sports rehabilitation and physiotherapy specialists work to get rid of the injury and
rehabilitate the injured to return to his sports activity. Pain is a realistic alarm for the
occurrence of an injury pain plays a fundamental and important role in human life at the
moment of injury, which is an important warning signal for the existence of a problem that
must be addressed early and it is directly observed that the physical aspect is also affected
directly, which leads to a decline in the physical level of the injured player in general.(Abreu
etal., 2024)

Due to the possibility of rehabilitation exercises to make a positive impact on the
physical variables, which increase the speed of recovery and return the injured part to its
normal position before the injury so that the player is able to return to sports and provide
more tender in the type of sports activity practiced with high efficiency.(Zemkova, 2022)
Physiotherapists and researchers in this field have addressed in thciﬁudies the subject of
preparing rehabilitation programs to rehabilitate athletes with partial rupture of the Achilles
tendon, and despite the development of research and studies in sports injuries and
rehabilitation, sports injuries are still one of the biggest basic problems for practitioners of
sports activities of all kinds. A major role in the rehabilitation of players after injury and their
return to sports activity.(Emirzeoglu M., 2021)

Proske believes that the tendons have the same composition of tissues at the end of
the muscles that connect them to the bones (for example, the Achilles tendons are connected
to the golf muscles and to the heel bone of the foot) and unlike the muscles, the tendon is not
elastic by nature and its nutrition with blood is weak compared to the muscles, and rarely and
perhaps exceptionally pulls the tendon from the bone, and in any case the tendon itself can be
torn and the most fertile model is the rupture of the Achilles tendon.(Proske & Morgan, 2001)
Through the researchers' review of previous research and studies associated in this field, they
found that the partial rupture of the Achilles tendon injury in football players is a common
injury, and they saw as well as the reliance on physical indicators, especially the ability and
ability of the rehabilitation approach to reach the level of recovery by raising the physical
ability of the player and raising the level of efficiency and strength of the twin muscles to
increase their endurance (Syahruddin et al., 2022)

Through the preparation of a rehabilitation program to rehabilitate the partial rupture
injury of the Achilles tendon, relying on some physical indicators and trying through the

experience of experts and their modest experience and their reliance on some specialized
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scientific sources to rehabilitate such a common injury to return the injured to training in the
shortest possible time to reach the level of competition in matches.(Alexandre et al., 2012)
The current research aims to:
1- Preparing a rehabilitation curriculum for football players with partial tear injury to the
Achilles tendon.
2- Measurement of the muscular strength of the twin muscles of football players with
partial tear injury to the Achilles tendon before and after the curriculum.
3- Measuring the level of pain of football players with a partial Achilles tendon rupture
injury before and after the curriculum.\

Materials and Methods
Study Participants.
The research involved six male football players who suffered partial ruptures of the Achilles

tendon. These players were selected from various clubs in Basra Governorate. The initial
sample included eight players, but two were excluded due to additional injuries that could
interfere with the results. The selected participants were aged 17-19 years, and all cases were
classified as partial ruptures that did not require surgery. The inclusion criteria ensured
homogeneity of the sample, which was further confirmed by morphological variables
including height, weight, age, and training age.

Study organization. -

The study adopted an experimental design, WE a pre-test and post-test approach to
measure the impact of a rehabilitation curriculum on the recovery of muscle strength, range
of motion, and pain reduction. To ensure the validity of the study procedures, an exploratory
experiment was conducted on 28 June 2023 with two injured players to assess the tools, train
the assistants, and overcome any technical issues before full implementation.
After initial measurements were recorded, a four-week rehabilitation curriculum was
implemented. It consisted of 12 sessions, three times a week, lasting 37 to 60 minutes per
session. The curriculum incorporated physiotherapy treatments—including cryotherapy,
TENS (Transcutaneous Electrical Nerve Stimulation), and Faradic current therapy—in
addition to structured rehabilitation exercises. These interventions were designed with
reference to scientific literature and expert consultations. After completing the program, post-
measurements were taken using the same methods and under the same conditions as the pre-
tests.

Statistical analysis.
The statistical analysis used both descriptive and inferential methods. Descriptive

statistics such as mean, standard deviation, and coefficient of variation were used to
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determine the homogeneity of the sample based on morphological variables (e.g., height,

weight, age, and training age). Inferential statistics, most likely paired sample t-tests, were
applied to compare pre- and post-test data in order to identify significant improvements in the
participants' range of motion, muscular strength, and level of pain. This statistical approach

helped determine the effectiveness of the rehabilitation program.
Results

Presentation of the results of the muscle strength of the twin muscle:
Table 1. shows the arithmetic mean, standard deviation and value of (T) calculated in the

variable of muscle strength of the twin muscle of the research sample

Pre-test
Measure Post-Test
. Probabilit =~ |
Variables ment S| Standard _ Standard calculated alue Significance
Unit  Mean .. Mean - ¥ val
deviation deviation error (t) value
EMG 0.036 82.158
Gastrocne  pp, 2.833 0.08165  5.833 0.10328 0.000  Sig.

mius

muscle

Presentation of the results of the level of pain degree:

Table 2. shows the arithmetic mean, standard deviation and value (T) calculated in the pain

variable for the research sample

M _ Pre-test Post-Test
easure -
. Probability
Variables  ment S | Standard  Standard calculated (t) value Significance
Unit Mean - Mean _— I al
deviation deviation ~ error value
Pain Form Degree  7.666 0.186 1.500 0.547 0.307 20.6066 0.000 Sig.

Table 1 presents the values of the coefficient of variation for the variables of age,
training age, height, and weight. The results indicate that the coefficients of variation range
within +£30, which reflects a moderate and acceptable distribution of data among the research
sample prior to the experiment. This suggests that the sample was homogenous and suitable

for conducting the study without bias caused by morphological disparities.
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Furthermore, Table 2 illustrates the percentage of improvement in the yariable of

muscle strength of the twin muscles within the research sample. The data reveal statistically
significant differences between the pre- and post-test mean scores, favoring the_post-
measurement. Specifically, the pre-test arithmetic mean of the twin muscles was 2. with a
standard deviation of 0.08165, whereas the post-test mean increased to 5.833 with a standard
deviation of 0.10328. The calculated t-value for this variable was 82.158 at a significance
level of 0.000, which is lower than the standard threshold of 0.05, confirming the significance
of the observed improvement. The overall development rate in muscle strength reached
51.43%, highlighting the effectiveness of the rehabilitation program in enhancing muscular

recovery.

In addition, Table 3 highlights the improvement in pain leveléleasurements, clearly
indicating progress in favor of the post-test results. There were statistically significant
differences between the pre- and post-measurements, with the pre-test mean value recorded at
7.666 and a standard deviation of 0.186. In contrast, the post-test mean decreased markedly to
1.500 with a standard deviation of 0.547. The calculated tvalue stood at 20.666 with a
significance level of 0.000, again well below the 0.05 threshold, confirming the statistical
reliability of the outcome. The development rate in pain reduction was 80.43%, reflecting a
substantial improvement in the players’ physical comfort and a notable success in injury

rehabilitation.
Discussion

Differences of the variable and in favor of the post-curriculum, where the researchers
attribute to the therapeutic rehabilitation exercises in the curriculum, which contributed to
access to adequate exercises for the muscles mentioned, and the contractions that increased
the ability of the nervous system to direct the largest possible number of muscle fibers.(Guo,

2022)

An increase in the nerve supply to the muscle fibers to participate in muscle
contraction, due to the simple adaptation of the nervous system in the muscular work and this
is consistent With what Sonchan pointed out, the human ability to recruit muscle fibers to
participate in muscle contraction is due to the training factor, as the trained individual can
recruit (85%) of the muscle fibers to contribute to muscle contraction, while the untrained

person can recruit (60-55%) of the muscle fibers.(Sonchan et al., 2017)
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The development in the Achilles tendon pain variable attributed by the researchers to

the nature of the rehabilitation curriculum on the working muscles through increased blood
flow to it, which in turn leads to an increase in muscle nutrition with blood, and this is what

helped to reduce the spasm caused by the injury.(de Azevedo Sodré Silva et al., 2023)

The injury in its first stage leads to a spasm in the muscles and elastic in the ligaments
and thus affects the flexibility of the muscle and associated joints and It is known that many
joints of the body do not allow the individual to with a certain amount of flexibility and
commensurate with their anatomical structure through the ligaments that connect the

joints.(Johansson, 2021)

Conclusions
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The rehabilitation curriculum designed for athletes suffering from a partial rupture of
the Achilles tendon has led to a noticeable positive change, particularly in reducing the level
of pain and significantly enhancing the strength of the twin muscles. This improvement
reflects the effectiveness of the structured rehabilitation approach, which enables injured
athletes to gradually return to their normal training routines and sports activities safely and
confidently. The integration of cryotherapy and electrotherapy methods such as FARADIC
and TENS, along with targeted rehabilitation exercises, contributed to remarkable progress in
the recovery process, accelerating healing and restoring functional capacity.

In light of these findings, it is strongly recommended to adopt the rehabilitation
curriculum developed by the researchers, as it has proven effective in both treatment and
recovery, helping players return to their previous performance levels. Moreover, the
application of therapeutic exercises tailored to the specific type of injury and aligned with the
athlete’s fitness level is essential to ensure optimal outcomes. Strengthening the twin muscles
in general is also crucial to reducing the risk of recurrence, alongside the development of both
primary and supporting muscles around all joints of the body. Finally, it is imperative that
coaches incorporate strength, flexibility, and stretching exercises into their training programs

to minimize the risk of sports injuries and promote overall physical resilience.

Recommendations
In light of the objective of the research and its results and guided by the conclusions, the
researcher recommends the following:
1- The need for further research to validate and expand upon the current findings.
2- The need for longitudinal studies or replication with larger and more diverse samples
would add value.
3- The need to use the rehabilitaion curriculum because of its positive impact on players
performance.
4- Directing the results of this research to the coaches and training Committee to benefit
from these results.
5- Conducting more studies and scientific research using various training curricula and

programs to improve the skills of all activities in general.

References
Abreu, R. M. de, Neves, V. R, & Cairo, B. (2024). Measurements of cardiorespiratory

coupling applied to sports and rehabilitation medicine: insights, implications and




{fhusamus Journal of Physical Education and Sport (MJPES)
http://ejournal.unmus.ac.id/index.php/physical

Volume 7, No. 1, January 2025, Pg. 317- 325

DOI: DOI 10.35724/mijpes.v7i1.6939

serspectives. In Frontiers in Network Physiology (Vol. 4, p. 1370452). Frontiers Media SA.

Alexandre, D., Silva, C. D. Da, Hill-Haas, S., Wong, D. P, Natali, A. J., De Lima, J. R. P,
Filho, M. G. B. B., Marins, J. J. C. B., Garcia, E. S., & Karim, C. (2012). Heart
ratemonitoring in soccer: Interest and limits during competitive match play and training,
mctical application. In Journal of Strength and Conditioning Research (Vol. 26, Issue 10, pp.
2890-2906). https://doi.org/10.1519/JSC.0b013e3182429ac7

10}

de Azevedo Sodré Silva, A., Sassi, L. B., Martins, T. B., de Menezes, F. S., Migliorini, E,
Maffulli, N., & OQD’ R. (2023). Epidemiology of injuries in young volleyball athletes: a
systematic review. Journal of Orthopaedic Surgery and Research, 18(1), 748.

Emirzeoglu M., K. M. (2021). COMPARSION OF THE RUNNING PARAMETRS IN
MORNING AND EVENING TRAINING OF ELITE SOCCER PLAYERS. Turkish Journal

of Physiotherapy and Rehabilitation, 3, 15-21.
Gumantan, A., Mahfud, L., & Yuliandra, R. (2021). Analysis of the Implementation of
Measuring Skills and Physical Futsal Sports Based Desktop Program. ACTIVE: Journal of

Physical Education, Sport, Health and Recreation, 10(1), 11-15.

Guo, P. (2022). Effects of abdominal core strengthening on flexibility in tae kwon do athletes.

Revista Brasileira de Medicina Do Esporte, 29, 2022 _0336.
4
Johansson, B. (2021). Mental Fatigue after Mild Traumatic Brain Injury in Relation to

Cognitive Tests and Brain Imaging Methods. International Journal of Environmental
Research and Public Health, 18(11). https:/doi.org/10.3390/ijerph 18115955

Khazaal Jabbar, A, & Shanta Faraj, A. (2025). Effect of Isokinetic Exercisesﬁmilar to
Performance to Develop Legs Strength and Achievement of Female Longgump. Indonesian
Journal of Physical Education and Sport Science 146 1JPESS Indonesian Journal of Physical
Education and Sport Science, 5(2), 146—154. https://doi.org/10.52188/ijpess.v5i2.1160

ha/liguel, M., Oliveira, R., Loureiro, N., Garcia-Rubio, J., & Ibanez, S. J. (2021). Load
measures in training/match monitoring in soccer: A systematic review. In International

urnal of Environmental Research and Public Health (Vol. 18, Issue 5, pp. 1-26). MDPI AG.
https://doi.org/10.3390/ijerph 18052721

Proske, U., & Morgan, D. L. (2001). Muscle damage from eccentric exercise: mechanism,
mechanical signs, adaptation and clinical applications. The Journal of Physiology, 537(2),
333-345.

Qutaiba Younus, A., & Rashid, N. F. (2024). The Effect of Using Diffet Geometric Shapes
and Different Colors on the Development of Basic Football Skills. Indonesian Journal of
Physical Education and Sport Science IJPESS Indonesian Journal of Physical Education and
Sport Science, 4(3), 303-310. https://doi.org/10.52188/ijpess.v3il

Sabillah, M. L, Nasrulloh, A., & Yuniana, R. (2022). The effect of plyometric exercise and




Musamus Journal of Physical Education and Sport (MJPES)

http://ejournal.unmus.ac.id/index.php/physical
Volume 7, No. 1, January 2025, Pg. 317- 325

DOI: DOI 10.35724/mijpes.v7i1.6939

leg muscle strength on the power limb of wrestling athletes. Journal of Physical Education
and Sport, 22(6), 1403-1411.

3
Sonchan, W., Moungmee, P., & Sootmongkol, A. (2017). The effects of a circuit training

@peram on muscle strength, agility, anaerobic performance and cardiovascular endurance.
International Journal of Sport and Health Sciences, 11(4), 176-179.
P

Syahruddin, S., Amahoru, N. M., Suyudi, 1., & Nur, M. (2022). The Contribute of Arms
Power and Leg Power Towards Ability to Swim Crawl. Nusantara Journal of Sports Science
(NJSS).

13

Zemkova, E. (2022). Strength and power-related measures in assessing core muscle
performance in sport and rehabilitation. Frontiers in Physiology, 13, 861582.




The Effect Of Rehabilitation Exercises Accompanied By
Physiotherapy Devices To Rehabilitate Partial Tear Injury In
The Achilles Tendon For Football Players

ORIGINALITY REPORT

19% % 194 %

SIMILARITY INDEX INTERNET SOURCES PUBLICATIONS STUDENT PAPERS

PRIMARY SOURCES

Pujiati Pujiati, Muhammad Suhdy, Hengky 4%
Remora.. "Efektivitas Latihan Senam Jantung
Sehat untuk Menurunkan Kadar Lemak pada
Ibu-Ibu PKK Desa Sukowarno Kabupaten Musi
Rawas", e-SPORT: Jurnal Pendidikan Jasmani,
Kesehatan dan Rekreasi, 2022

Publication

lvan Pefia Génzalez, Jose Manuel Sarabia, 2%
David Mancha-Triguero, Manuel Moya-
Ramon, José Martin Gamonales. "Relationship
between physical performance and match
load and effects of two consecutive matches
in cerebral palsy footballers (Relacién entre el
rendimiento fisico y la carga de trabajo en
partido y efecto de dos partidos consecutivos
en futbolistas con p", Retos, 2021

Publication

Dariusz Gierczuk, Olga tuszczewska, Anna 1 o
Tarsinska. "Response Time of Elite Female
Wrestlers", Polish Journal of Sport and
Tourism, 2024

Publication

Trinh Le, Megan Kunze, Berenice de la Cruz, 1 0%
Melissa McCart. "Supporting Preschool
Children with Concussions or Traumatic Brain
Injuries in Early Childhood Classrooms", Early
Childhood Education Journal, 2025



Publication

Mustafa Kayyali. "chapter 5 Future Directions
in Coaching and Communication Research",
|Gl Global, 2025

Publication

(K

Colaco, Bernardo Filipe Fernandes.
"Interven¢dao em Equipa Junior Masculina -
Monitorizacao da Carga Interna e Externa",
Instituto Politecnico de Santarem (Portugal),
2024

Publication

Tw

Deota, Prachi. "Nutritional Status Assessment
of Elite Cricketers From Urban Vadodara and
Impact Evaluation of a Cocoa Flavanol Rich
Drink on the Muscle Recovery", Maharaja
Sayajirao University of Baroda (India), 2023

Publication

T

Mostafa Payandeh, Hassan Daneshmandi.
"Investigating the effect of a cross-training
program on the intensity and quality of
activity in selected muscles of athletes with
anterior cruciate ligament (ACL) injury",
Journal of Bodywork and Movement
Therapies, 2025

Publication

(K

Jordaan, Dirk Pieter. "Traumeel S : The
Sportsman's Answer to Enhanched Exercise
Performance and the Overtraining
Syndrome?", University of Pretoria (South
Africa), 2023

Publication

(K

Ratko Pavlovi¢, Kateryna Zotova. "Teaching
volleyball techniques using technical devices
and information technologies", Health-saving

(K



technologies, rehabilitation and physical
therapy, 2024

Publication

Riyan Hardinata, Putra Sastaman B, Ardo
Okilanda, Teddy Tjahyanto et al. "Analysis of
the physical condition of soccer athletes
through the yo-yo test: a survey study on
preparation for the provincial sports week",
Retos, 2023

Publication

1w

Vivi Novia Eka Putri, Yunyun Yudiana, Dikdik
Zafar Sidik, Eka Nugraha, Tutur Jatmiko. "The
practice method increases the strength and
power of female professional athletes", Jurnal
SPORTIF : Jurnal Penelitian Pembelajaran,
2024

Publication

T

Erika Zemkova, Olga Kyselovicova, Michal
Jelen. "Trunk Rotational Power in Female and
Male Athletes of Gymnastics and Dance
Sports", Acta Facultatis Educationis Physicae
Universitatis Comenianae, 2022

Publication

T

Raphael Martins de Abreu, Victor Ribeiro <1
: . o %
Neves, Beatrice Cairo. "Editorial:
Measurements of cardiorespiratory coupling
applied to sports and rehabilitation medicine:
insights, implications and perspectives",
Frontiers in Network Physiology, 2024
Publication
Yanuar Rachman Sadewa, Sumaryanto <1 %

Sumaryanto, Sumarjo Sumarjo. "Relationship
of muscle strength, power, and leg flexibility
with the swim start of the butterfly style",
Retos, 2024



Publication

Firman Septiadi, Bachtiar. "Investigasi
Keterampilan Kata Heian Shodan Menjelang
Ujian Kenaikan Tingkat Sabuk: Studi Cross
Sectional", Indonesian Journal of Physical
Activity, 2023

Publication

<1%

Peipei Guo. "EFFECTS OF ABDOMINAL CORE
STRENGTHENING ON FLEXIBILITY IN TAE
KWON DO ATHLETES", Revista Brasileira de
Medicina do Esporte, 2023

Publication

<1%

S. M. Fernanda Iragraha. "The 4th
International Conference on Physical
Education, Sport and Health (ISMINA) and
Workshop: Enhancing Sport, Physical Activity,
and Health Promotion for A Better Quality of
Life", Open Science Framework, 2021

Publication

<1%

"Selected Proceedings from the 2nd
International Conference on Intelligent
Manufacturing and Robotics, ICIMR 2024, 22-
23 August, Suzhou, China", Springer Science
and Business Media LLC, 2025

Publication

<1%

C. P. Singh Bhati, Amit Pal. "THE IMPACT OF
PLANTAR OSCILLATION ON SHOOTING
ACCURACY: A PRE- AND POST-TEST ANALYSIS
OF CENTER OF PRESSURE IN COMPETITIVE
SHOOTERS", ShodhKosh: Journal of Visual and
Performing Arts, 2024

Publication

<1%

Sumarno Sumarno, Bayu Ristiawan.
"Tuntutan fisik dan karakteristik kinerja

<1%



pemain sepakbola berdasarkan posisi
bermain", Sepakbola, 2022

Publication

Louis Komzsik. "Musculoskeletal and Sports <1 o
Medicine For The Primary Care Practitioner”, °
CRC Press, 2019

Publication

Moore, Randale. "Sticky Situation: Taping <1 o
Versus Exercise in the Battle Against Ankle °
Sprains", Azusa Pacific University, 2024

Publication

Exclude quotes Off Exclude matches Off

Exclude bibliography  Off



