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EDITORIAL

The educational health prevention project “Sport - an alternative for a healthy life 2016-2017”
Proiectul educațional și de prevenție în sănătate ”Sportul - alternativa pentru o
viață sănătoasă 2016 - 2017”
Traian Bocu
”Iuliu Haţieganu” University of Medicine and Pharmacy Cluj-Napoca
Editor-in-Chief of the Palestrica of the Third Millennium journal
Vice-President of the Romanian Medical Society of Physical Education and Sport
traian_bocu@yahoo.com

Although some sports activities included in the
educational health prevention project Sport - an alternative
for a healthy life 2016-2017 have reached a great number
of editions, it is only in 2016 that these sports actions were
developed into a coherent annual health prevention project.
The project was designed and initiated in the autumn
of 2016 by the Cluj County School Inspectorate (ISJ),
in collaboration with the Romanian Medical Society
of Physical Education and Sport (SMREFS), with the
publication of partial results in the Palestrica of the Third
Millennium - Civilization and Sport journal. Sports such as
athletics, cross-country running and skiing, rugby, football
and oina started to be included in a well-established calendar
of events at the beginning of the current school year. The
project spans the period October 2016 - June 2017.
The sports events are organized in communes and
villages possessing the required facilities and the wish to
organize such activities. Athletics, cross-country running
and skiing, rugby, oina and football competitions are
organized in the following localities: Răchițele, Frata,
Borșa, Iclod, Cășeiu, Chiuiești, Cămărașu and Dăbâca.
Cross-country skiing competitions take place in the
following communes and villages in the mountain area:
Rogojel, Beliș, Râșca, Mărișel, Sâncraiu, Băișoara and,
starting with 2017, Măguri Bogdănești. The project also
involves a large athletic competition called the ISJ Cluj
Cup, intended for all middle school students in rural areas,
which is held in Cluj-Napoca, at the Cluj Arena stadium
(approximately 600 participants).
We mention that the project includes sports activities
aimed at health prevention, for rural middle school
students. The target group is represented by more than
1500 middle school participants. The number of mountain
area communes declared disadvantaged by the Cluj County
Council is 24. Of these, only 7 constantly participate in
annual cross-country skiing competitions. In the next years,
efforts will be made to extend the number of organizing
and participating communes.
The general objective of the project is to attract a great

number of middle school students to sports activities, in
order to develop a healthy lifestyle. For the time being,
the number of participants at this stage of the project is
estimated at about 1500. The number of participants is
expected to increase in the following years.
Specific objectives are related to the establishment
of social relationships between rural school students, the
promotion and revival of traditional cross-country skiing
and running events in rural areas, and selection for high
performance sport.
The organization of sports events is based on the
experience of referees, who are members of the methodical
circle of physical education teachers, in specialty
commissions. They are willing to assist in competitions
on a voluntary basis. The participation of specialists
in these activities, with a view to selection for high
performance sport, should be evidenced. Annual continuity
in organization is ensured through the involvement of
sponsors providing material resources, prize awards and
necessary equipment.
The events held so far have shown that in localities
organizing the competitions included in the project,
particularly cross-country skiing, running and athletic
events, a real emulation has been created among local
authorities, with the increasing participation of school
directors and mayors. Sports competitions are eagerly
awaited and treated as important local events.
The main results of the project are published in the
Palestrica of the Third Millennium - Civilization and Sport
journal, in the Events section.
As it can be seen, the project Sport - an alternative for
a healthy life 2016-2017 was designed for an experimental
one-year period, with the possibility of extension for 3
years, depending on the results obtained, in order to allow
for necessary corrections and additions.
The intention of the project initiators is to develop in the
future the importance of practicing sports activities for health
prevention among the school population in rural areas. Thus,
efforts will be made to increase the number of organizing

Copyright © 2010 by “Iuliu Haţieganu” University of Medicine and Pharmacy Publishing
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communes, in order to stimulate and extend the participation
of middle school students throughout the county. Ensuring a
progressive optimization of the infrastructure and providing
the organizing schools with the necessary materials, apparatus and equipment are intended to warrant optimized conditions for carrying out the competitions included in the project.
This material is mainly based on documents regarding
population health status in Cluj county, reported annually
by DSP Cluj, and those regarding health prevention by
physical activities, presented in the Palestrica of the Third
Millennium - Civilization and sport journal.

Obiectivele specifice sunt cele referitoare la formarea
unor relații de socializare între elevii școlilor rurale,
promovarea și revigorarea concursurilor tradiționale de
schi-fond și a crosurilor în mediul rural și selecția pentru
sportul de performanță.
Organizarea evenimentelor sportive se bazează pe experiența arbitrilor, care sunt profesori din cadrul cercului
metodic al profesorilor de educație fizică, în comisiile
de specialitate. Aceștia sunt dispuși să acorde asistența
necesară desfășurării concursurilor, în mod voluntar. Se
remarcă prezența la aceste activități, a specialiștilor în
vederea efectuării selecției pentru sportul de performanță.
S-a reușit asigurarea permanenței anuale în organizare, prin
implicarea unor sponsori, care asigură resursele materiale,
prin acordarea premiilor și a unor echipamente necesare.
În decursul edițiilor desfășurate până acum, s-a constatat
că în localitățile organizatoare a evenimentelor prevăzute în
proiect, în special acelea de schi-fond, crosuri și atletism,
s-a creat o adevărată emulație în rândul autorităților locale,
implicarea directorilor de școli și a primarilor fiind din ce
în ce mai mare. Concursurile sportive sunt așteptate cu
nerăbdare și tratate ca adevărate evenimente locale.
Principalele rezultate ale proiectului sunt publicate în
revista Palestrica of the Third Millennium-Civilization and
Sport la rubrica Evenimente.
Proiectul Sportul - alternativa pentru o viață sănătoasă
2016 – 2017 a fost conceput după cum se remarcă, pe o
perioadă experimentală de un an, cu posibilități de prelungire
pe 3 ani, în funcție de rezultatele obținute și pentru a reuși
efectuarea unor corecții și completări necesare.
Intenția inițiatorilor proiectului este aceea de a dezvolta
în viitor importanța practicării activităților sportive, pentru
prevenția în sănătate în populația școlară din mediul rural.
Se preconizează astfel ca in pespectivă să fie extinse ca
număr comunele organizatoare, pentru a stimula și extinde
participarea populației școlare gimnaziale, pe întreg
teritoriul județului. Se intenționează optimizarea treptată
a infrastructurii și dotarea cu materialele, aparatura și
echipamentele necesare școlilor organizatoare în vederea
desfășurării în condiții optimizate a concursurilor
prevăzute.
Materialul se bazează în principal pe documentele
privind starea de sănătate a populației în Județul Cluj
raportată anual de DSP Cluj și cele privind prevenția
în sănătate, prin activități fizice prezentate în revista
Palestrica Mileniului III-Civilizație și sport (Palestrica of
the thirt Millennium-Civilization and sport).

***
Deși unele activități sportive cuprinse în proiectul
educațional și de prevenție în sănătate Sportul - alternativa
pentru o viață sănătoasă 2016 - 2017 au ajuns la un număr
respectabil de ediții, transformarea acestor acțiuni sportive
într-un proiect anual coerent de prevenție în sănătate s-a
produs abia în anul 2016.
Proiectul a fost conceput și inițiat în toamna anului
2016 de către Inspectoratul Școlar Județean Cluj (ISJ), în
colaborare cu Societatea Medicală Română de Educație
Fizică și Sport (SMREFS) și cu valorificarea rezultatelor
parțiale în revista Palestrica of the Third MillenniumCivilization and Sport. Sporturile cuprinse în calendar
precum atletismul, crosul, schiul fond, rugbyul, fotbalul
și oina, au început să se desfășoare după un calendar bine
stabilit, încă la începutul anului școlar curent. Perioada de
desfășurare a proiectului este cuprinsă între lunile octombrie
2016 - iunie 2017.
Locul de desfășurare cuprinde comune și sate, care au
baza materială necesară și dorința de organizare a acestor
activități. Competițiile de atletism, cros, rugby, oină și
fotbal sunt organizate în următoarele localități: Răchițele,
Frata, Borșa, Iclod, Cășeiu, Chiuiești, Cămărașu și Dăbâca.
Competițiile de schi-fond se desfășoară în următoarele
comune și sate din zona de munte: Rogojel, Beliș, Râșca,
Mărișel, Sâncraiu, Băișoara și începând din 2017 și Măguri
Bogdănești. În cadrul proiectului există și o competiție de
atletism de amploare, sub denumirea de Cupa ISJ Cluj,
adresată tuturor elevilor din școlile gimnaziale din mediul
rural și care se desfășoară în Cluj-Napoca, pe stadionul Cluj
Arena (aproximativ 600 participanți).
Menționăm că proiectul cuprinde desfășurarea de
activități sportive, care vizează prevenția în sănătate,
pentru elevii de nivel gimnazial din mediul rural. Grupul
țintă al îl reprezintă cei peste 1500 de elevi de vârstă
gimnazială participanți. Numărul comunelor situate în
zone montane, declarate defavorizate de către Consiliul
Județean Cluj sunt în număr de 24. Dintre acestea numai
7 participă constant la concursurile de schi-fond organizate
anual la concursurile de schi-fond. Se va încerca în anii
următori, extinderea numărului comunelor organizatoare și
a celor participante.
Obiectivul general ale proiectului constă în angrenarea
unui număr cât mai mare de elevi de vârstă gimnazială în
activitățile sportive, în scopul formării unui stil de viață
favorabil sănătății. Deocamdată, numărul participanților
pentru această fază a proiectului se estimează a fi în jur de
1500. Se așteaptă ca în anii următori numărul participanților
să crească.
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ORIGINAL STUDIES

The effectiveness of postoperative kinetic physical therapy in
patients suffering from anterior cruciate ligament injuries
Eficiența tratamentului fizicalkinetic postoperator al leziunilor ligamentului
încrucișat anterior
Alexandra Maria Hegedus, Laszlo Irsay, Viorela Ciortea, Monica Ileana Borda, Ioan Onac,
Rodica Ungur
Iuliu Hațieganu University of Medicine and Pharmacy, Cluj-Napoca
The Department of Medical Rehabilitation within the Rehabilitation Hospital in Cluj-Napoca

Abstract
Background. Anterior cruciate ligament tears are the most frequently encountered ligament injuries in the knee, particularly
in practitioners of sports where sudden changes of direction, frequent stops and sprints or landings on the feet are involved.
Aims. The present study aims to demonstrate the effectiveness of kinetic physical therapy upon performing ligamentoplasty
on patients with anterior cruciate ligament (ACL) tears.
Methods. Thirty patients were admitted into hospital upon being diagnosed with ACL tears. They were divided into two
groups, as follows: group E (G.E.), consisting of 15 patients submitted to ligamentoplasty using the Soft Tissue method, which
involves the harvest of semitendinosus and gracilis tendons; and group C (G.C.), consisting of 15 patients submitted to ligamentoplasty using the Jones method, which involves the harvest of patellar tendon. Both groups were given a standard exercise
program, as well as complementary techniques adapted to each individual and a hydrogymnastics program to carry out in the
swimming pool. The outcomes at the end of day 1 and day 180 of therapy alike were evaluated using the following assessment
methods: the pain VAS (visual analogue scale), joint and muscle testing of the knee and the Tegner Lysholm knee scoring scale.
Results. There were no major differences between the two groups of patients on day 1 of therapy, either demographically or
statistically. Out of the 15 patients in group E, 13 resided in the urban area and 2 in the rural area, whereas out of the 15 patients
in group C, the ratio was 12 to 3. Upon assessment using the pain VAS, the percentages were 7.35% and 7.53% in patients
treated using semitendinosus and gracilis tendon grafts and patients treated using patellar tendon grafts, respectively. Thus, no
significant differences between the two groups were noted on day 1 of therapy. The Lysholm scores were 3.73% and 3.46% in
patients in group E and group C, respectively.
After a period of 90 days, the pain VAS assessment showed an increased percentage in patients treated using patellar tendon
grafts. A statistical assessment was also performed (p=0.0019). According to the end and intermediate values obtained upon
joint testing, patients treated using semitendinosus tendon grafts tended to have increased mobility as compared to those treated
using patellar tendon grafts. The Lysholm scores revealed no notable differences between the two groups of patients (p=0.54).
Conclusions. The kinetotherapy programs and the personalised complementary techniques proved highly effective in both
groups of patients, regardless of the type of ligamentoplasty performed.
Key words: ACL tear, physical kinetic therapy, ligamentoplasty
Rezumat
Premize. Ruptura ligamentului încrucișat anterior este cea mai frecventă leziune ligamentară a genunchiului. Lezarea acestui ligament apare frecvent la cei care practică un sport, ce presupune schimbări rapide de direcție, opriri și alergări repetate
sau aterizări din săritură.
Obiective. Studiul are ca scop demonstrarea eficienței tratamentului fizicalkinetic, la pacienții care au suferit ruptura de
ligament încrucișat anterior (LIA), reconstruit prin ligamentoplastie.
Metode. 30 de pacienți internați cu diagnosticul de ruptură de LIA care au fost repartizați în două loturi: lot E (L.E) -15
pacienți care au fost supuși ligamentoplastiei prin metoda Soft tissue cu tendon din mușchiul semitendinos și garcilis și lot C
(L.C) -15 pacienți prin metoda Keneth Jones cu tendon rotulian. Ambele loturi au urmat același program de exerciții și tehnici
Received: 2017, January 16; Accepted for publication: 2017, February 2;
Address for correspondence: “Iuliu Hațieganu” University of Medicine and Pharmacy, Cluj-Napoca, The Department of Medical Rehabilitation within the Rehabilitation Hospital in Cluj-Napoca 46-50, Viilor Street, Cluj-Napoca PC 400437
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complementare adaptate pentru fiecare pacient în parte, cât și hidrogimnastică la bazin. Pentru obiectivarea rezultatelor terapeutice, atât în prima zi de tratament (ziua 1) cât și în ultima zi de tratament (ziua 180), s-au folosit următoarele metode de
evaluare: scala analog vizuală a durerii – VAS, bilanțul articular al genunchiului, bilanțul muscular al genunchiului și scorul
funțional Tegner Lysholm pentru genunchi.
Rezultate. In prima zi de tratament nu au existat diferențe majore între cele două loturi atât din punct de vedere demografic
cât și statistic. Lotul E a fost compus din 15 pacienți, dintre care 13 din mediul urban și 2 din mediul rural, iar lotul C a fost
compus tot din 15 pacienți, dintre care 12 din mediul urban și 3 din mediul rural. Pe scala analog vizuală a durerii în prima zi am
obținut un procent de 7,35 la cei cu autogrefă din tendonul semitendinos ți garcilis, iar la cei cu autogrefă din tendonul rotulian
am obținut un procent de 7,53. Astfel, în prima zi nu au existat diferențe semnificative între cele două loturi. Scorul Lysholm în
prima zi a înregistrat un procent de 3,73 la cei din lotul E, iar la cei din lotul C un procent de 3,46.
Scorul scalei VAS arată un procent crescut la 90 de zile la pacienții cu autogrefă din tendonul rotulian. Scala analog vizuală
a durerii raportată la cele două loturi a fost evaluată și din punct de vedere statistic, astfel am obținut o valoare a lui p = 0,0019.
Valorile finale și intermediare ale bilanțului articular exprimă o diferență care înclină spre o mobilitate mai bună a pacienților
cu autogrefă din semitendinos. Scorul Lysholm nu prezintă diferențe notabile între cele două loturi (p = 0,54).
Concluzii. Programul kinetoterapeutic și tehnicile complementare individualizate au demonstrat a avea un rezultat notabil
la ambele loturi de pacienți, indiferent de metoda de reconstrucție a ligamentului.
Cuvinte cheie: ruptură LIA, tratament fizicalkinetic, ligamentoplastie.

Introduction

of ACL tears, the disrupted biomechanics of the knee and
forces acting on it may cause secondary injuries of the
meniscus and cartilage located in the lateral compartment
within a maximum period of five years. Therefore, full
ACL tears require surgical treatment, particularly in active
patients and athletes (Flosadottir et al., 2016).
Also, it has been demonstrated that ligamentoplasty
lowers the risk of falling in patients suffering from ACL
injuries by ensuring increased knee stability and mobility
(Gokalp et al., 2016).
The rehabilitation program plays an essential role
in the context of the majority of patients submitted to
ligamentoplasty being young, active or even athletes. Thus,
correlation between the orthopaedic surgical solutions and
the rehabilitation solutions used enables a faster socioprofessional integration of patients, while also enabling
athletes to perform at competition level after shorter
periods of time (Andriolo et al., 2015).
ACL injuries are among the most devastating and
common injuries of the knee. At present, surgical
reconstruction provides the standard treatment solution for
patients suffering from ACL injuries (Kiapour &Murray,
2014).

Anterior cruciate ligament (ACL) tears are more
frequently encountered in patients aged over 30 as a result
of decreased endurance of ligaments due to aging (Albu et
al., 2010).
The anatomic structure of the knee, on the other hand,
causes the incidence rate of ACL tears to be eight times
higher in women than in men. By comparison to internal
femoral rotation, internal tibial rotation was associated
with a higher risk of ACL tear, particularly in female
athletes (Carter et al., 2016). ACL tears are most frequently
encountered among practitioners of sports where sudden
changes of direction, stops, rapid flexion-extension
alternations, sprints or landings on the feet are involved
(Acevedo et al., 2014).
The surgical treatment of ACL tears includes harvesting
of patellar tendon autografts, hamstring grafts, quadriceps
tendon grafts, patellar tendon allografts (harvested from
corpses), Achilles tendon grafts or semitendinosus, gracilis
or posterior tibial tendon grafts, among others (Schindler,
2012).
Enabling an anatomical approach to restore optimal
functionality of the joints, patellar tendon autografts
provide the most commonly used solution for ACL
reconstruction purposes worldwide (Chee et al., 2016).
90-95% of patients submitted to ACL reconstruction
using patellar tendon grafts are able to resume their
sporting activities at the end of the rehabilitation period.
Patellar tendon autografts are made of tibial and patellar
bone fragments and the middle third of patellar tendons
(Predescu, 2013).
The semitendinosus tendon, located on the inner side
of the knee, is also used for ACL reconstruction autografts
(Antonescu et al., 2008), sometimes in association with the
gracilis tendon. The gracilis tendon is located just below
the knee, also on the inner side. According to users, there
are a number of advantages to the use of semitendinosus
tendon autografts as opposed to that of patellar tendon
autografts, including smaller amounts of pain after surgery,
smaller incisions or shorter rehabilitation periods (Setuain
et al., 2016).
According to the latest studies, upon the occurrence

Hypothesis
A complex knee joint rehabilitation program is
required upon the execution of ligamentoplasty using
either semitendinosus tendon autografts or patellar tendon
autografts.
The present study aims to demonstrate the effectiveness
of kinetic physical therapy upon performing ligamentoplasty
in patients with anterior cruciate ligament (ACL) tears by
comparing their preoperative and postoperative conditions
throughout their treatment (from day 1 to day 180 of
therapy).

Methods
The research was approved by The Ethics Committee of
“Iuliu Hațieganu” University of Medicine and Pharmacy,
Cluj-Napoca.
Research protocol
a) Time and place of research
The research was conducted on patients admitted to
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hospital, diagnosed with ACL tears and treated using the
Jones (bone-tendon-bone) method, which involves the
harvest of patellar tendon, and the Soft Tissue method,
which involves the harvest of semitendinosus and gracilis
tendons, in the Rehabilitation Hospital in Cluj-Napoca,
as well as in the Ambulatory Care Service for Athletes,
between August 2015 and August 2016.
b) Subjects and groups of subjects
The research was conducted on a number of 30
subjects. They were divided into two groups, as follows:
E group (EG), consisting of 15 patients submitted to
ligamentoplasty using the Soft Tissue method, which
involves the harvest of semitendinosus and gracilis tendons
(9 men and 6 women; 13 residing in urban areas and 2 in
rural areas); and C group (CG), consisting of 15 patients
submitted to ligamentoplasty using the Jones method,
which involves the harvest of patellar tendon (10 men and
5 women; 12 residing in urban areas and 3 in rural areas).
The mean age range was 30-35 years.
The subjects were selected from a pool of patients
aged 20 to 45 years, competing athletes and patients who
had been previously submitted to surgical reconstruction
after being diagnosed with an ACL tear. Potential subjects
unable to carry out the rehabilitation program for whatever
reasons or unwilling to cooperate were excluded (Table I).
c) Assessment methods
Clinical examination:
- Anamnesis
- Inspection and palpation of the affected area
- Full physical examination

- Ligament stability testing
- Active stability testing
Paraclinical examination & additional information to
confirm the diagnosis:
- Radiological examination (anterior, posterior, lateral)
- MRI (magnetic resonance imaging)
- Arthroscopy or examination under anaesthesia
The pain VAS - a scale from 0 to 10 used to measure the
intensity of perceived pain, where 0 is non-existent pain
and 10 is a maximum, unbearable level of pain.
Joint testing of the knee - conducted using a handoperated goniometer both actively and passively; active
mobility relies on the subject’s neuromotor function, thus
threatening to alter their performance.
Muscle testing of the knee - conducted based on the
rating system introduced by the National Foundation for
Infantile Paralysis in 1940, which uses values ranging from
0 to 5 or percentages to measure muscle strength (Pop et
al., 2016).
The Tegner Lysholm knee scoring scale - a scale
using different ratings and scores to assess the following
8 distinct aspects: limping, use of aid equipment, joint
blockage, instability, pain, tumefaction, stair climbing,
execution of squats.
d) Statistical analysis
The statistical analysis focused on potential statistically
significant differences between the mean scores registered
before and after therapy. The data was collected and
analysed using Microsoft Excel 2007. Group 1 was
assessed using the Descriptive Statistics tool under Data

Table I
The rehabilitation program for patients submitted to surgical reconstruction after being diagnosed with an ACL tear
Exercises

Objectives

Description
- dorsal decubitus position with knees semi-flexed fixed in
- to facilitate blood flow
the orthosis, ankles and feet exposed
- to prevent pain and tumefaction
A. Immediate postoperative phase
- antideclive position of the affected lower limb
- to prevent hypotrophy
- week 1
- dorsal decubitus position with ankle resting on a pad
- to prevent and control hemarthrosis and
- kneecap mobilisation in all directions by physiotherapist
hydrarthrosis
- passive flexion at 30 degrees using kinetic apparatus
- movement of lower limb forwards and backwards from
lateral decubitus position - 15 reps
- to maintain full extension
- abduction and adduction exercises in lateral decubitus
- to achieve passive flexion at 100 degrees & active
B. Maximum protection phase position - 15 reps
flexion at 70-80 degrees
weeks 2-8
- riding a static ergonomic bike
- to strengthen the hip muscles
- lifting of lower limb at 40 degrees while leaning on elbows
- to restore proprioceptive sensitivity
in lateral decubitus position, knee stretched & writing the
alphabet using foot - 4 reps x 1 min

C. Moderate protection phase weeks 9-12

- to improve the strength and endurance of the
quadriceps muscle (90%)
- to fully restore stability
- to improve proprioceptive sensitivity
- to improve the range of motion

- triple flexion in dorsal decubitus position, against
resistance from physiotherapist
- four-point kneeling position: pelvis to the heels and back
- walking on treadmill at progressive speed
- diagonal walking, side shuffles
- hopping

D. Minimum protection phase weeks 13-14

- to fully restore mobility
- to achieve full rehabilitation of the quadriceps
muscle
- to re-enable performance at maximum effort
levels
- to enable squatting at 45-90 degrees
- to facilitate professional reintegration into training

- sprinting over short distances with gradual increases in
distance and speed
- full lunges
- squats, weights on shoulders
- presses

E. Final rehabilitation phase weeks 15-16

- to improve strength and prevent hypertrophy in
muscles of the lower limb

- application of excitomotor currents
- neuromuscular facilitation techniques
- static contractions
- isometric contractions at 50% of full capacity with knee in
extension, against resistance
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Analysis. The T test was applied to each scale to compare
the mean scores for paired samples. The reference value
was set at p<0.05. The results were expressed using bar
charts.
The hydrogymnastics program for knee rehabilitation
following ligamentoplasty
The hydrogymnastics program was carried out in a
swimming pool filled up to shoulder height, with water
heated at 35 degrees Celsius. The exercises were adjusted
depending on each patient’s condition. They included
various types of water walking or orthostatic exercises
against the rail, among others.
Walking exercises:
- On tiptoes, hands at the back of the head.
- On heels, hands at the back.
- Lunges, hands on the hip.
- Double step walking.
- High jump walking.
Exercises:
- Stance: Face to the rail, hands on the rail. Exercise:
Rising on tiptoes.
- Stance: Face to the rail, hands on the rail. Exercise:
Pawing.
- Stance: Right shoulder against the rail, right hand on
the rail. Exercise: Abduction and adduction movements.
- Stance: Initial stance, back to the wall, hanging by
the rail. Exercise: Scissor exercises, forwards, knees in
extension.
- Stance: Initial stance, back to the wall, hanging by
the rail. Exercise: Pedalling.

Fig. 2 – Joint testing of the knee in patients in groups E
and C.

Fig. 3 – Muscle testing of the knee in patients in groups E and C.

The patients who underwent a semitendinosus tendon
allograft had the highest muscular testing score due to
lower levels of pain and sex differences.

Results
The results are shown in Figures 1-4.

Fig. 4 – Tegner Lysholm knee scoring in patients in groups E
and C

The evaluation of the Lysholm Score – 7 criteria showed
a low score in the first days, which represents a limitation
of social activities. This result highlights the recovery of
patients in both groups, which eventually reached a score
of 85%, representing a satisfactory recovery.

Fig. 1 – VAS pain assessment in patients in groups E and C

During the first few days, the assessment of VAS for
pain showed an increasing percentage in both groups due
to knee injury. On reassessment at the end of the study,
pain intensity decreased. The difference between the two
groups was due to local trauma from grafting. About 1012% of patients with patellar tendon allograft experienced
pain in the anterior compartment of the knee.
The results of the range of motion evaluation showed
that reconstruction of the ligament with patellar tendon
autograft tends to weaken the knee extensor mechanism
and thus, recovery is more difficult.

Discussions
The study contradicts the hypotheses formulated in the
literature, according to which women are more susceptible
to presenting with ACL tears than men due to their
anatomical structure, by revealing a 70% higher incidence
rate in men.
Scientific studies have shown that surgical reconstruction does not ensure optimal muscle functionality;
reduced muscle functionality causes the development of
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Table II
Comparative data on the effectiveness of kinetic physical therapy in patients in groups E and C.
Group E
Parameters

Day 1

Pain VAS (0-10)

7.33

Joint
testing

77.6

Muscle
testing
Tegner Lysholm
score

-19.87
3.13
2.6
3.73

Day 90

Group C
Day 180

Day 1

2.33

7.53

143.6

71.33

-0.67

-22.47

4.86

2.8

4.8

2.33

85.86

3.46

4.47
Flexion
111.86
Extension
-6.87
Flexion
4.2
Extension
4.26
50.13

Day 90
5.40
Flexion
107.6
Extension
-10.33
Flexion
3.53
Extension
4.13
48.73

Day 180
3.2
131
-1.13
4.33
4.73
85.13

p*
(group E vs group C)
Significance p<0.05;
paired t-test
p=0.0019
p=0.04
(flexion on day180)
p=0.009
(flexion on day 180)
p=0.33
(extension on day 180)
p=0.54

be executed individually, without specialised monitoring
being required. I believe that significant outcomes can be
achieved under close monitoring by qualified members of
staff, who can make adjustments to the treatment plan if
necessary.
3. The kinetic physical therapy program and the
personalised complementary techniques proved effective
in both groups of patients, irrespective of the type of
ligamentoplasty performed.
4. Unlike other studies focusing on the differences
between the two ACL reconstruction methods, the present
study indicated similar outcomes in both patients treated
using semintendinosus and gracilis tendon autografts and
those treated using patellar tendon grafts, slightly more
favourable in the former group of patients.

gonarthrosis (Ageberg et al., 2008).
Basketball and football stand out as the top most
physically demanding sports due to the frequent changes
of direction and complexity of lower limb movements
involved. They are contact sports that require frequent
pivoting and changes of direction in association with a
varied range of jumps, spins and strains on the knee.
After 90 days of therapy, the VAS pain assessment
revealed a higher level of pain in patients with patellar
tendon autografts, which play an important role in
improving stability and thus are exposed to stress during
the entire treatment period. The results obtained by VAS
pain testing were also analysed from a statistical point
of view, the average value being calculated at p=0/0019
(p<0.05) (Fig. 1).
The end and intermediate values obtained by joint
testing suggest a higher level of mobility in patients with
semitendinosus tendon grafts, as reflected by reduced pain
at the back of the kneecap and stiffness following surgery
(Fig. 2).
However, the results obtained by muscle testing did not
indicate any significant differences between the two groups
of patients, mainly due to gender related reasons (Fig. 3).
Lysholm scores also indicated no significant differences
between the two groups of patients and therefore, similar
socio-professional reintegration indices (Fig. 4).
The outcomes of the present research confirm the
possibility for timely rehabilitation and socio-professional
reintegration of patients following ligamentoplasty (Groot,
2017).
Lysholm scores were also analysed from a statistical
point of view, the mean score being calculated at p=0.54,
which confirms the differences between the two groups of
patients as statistically insignificant (Table II).
Conclusions
1. Within the study, the incidence of ACL tears was
higher in men as main subjects of intense physical activity
and practitioners of extreme sports, as well as high-risk
competitive sports. The same approach served as a basis
for the treatment protocol designed to be applied to both
male and female patients for a period of up to six weeks.
2. Specialised monitoring of the patients was carried
out over the treatment period to assess their progress and
prevent monotony or a potential lack of concentration.
Most of the exercises included in the treatment program can
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Effects of a medical kinetic program on QoL and reactive
depression in a group of women with postmenopausal
osteoporosis
Efectele unui program de gimnastică medicală asupra calității vieții și depresiei
reactive la un lot de paciente cu osteoporoză post-menopauză
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Abstract
Background. To confirm that medical kinetics is a valuable adjuvant method alongside standard osteoporosis pharmacological therapy, improving the clinical, functional, socio-professional and psychological status of women with osteoporosis.
Aim. To study the effects of a medical gymnastic program for the improvement of the general health status in women diagnosed with postmenopausal osteoporosis, based on monitoring the evolution of some clinical and functional parameters such
as pain, musculoskeletal dysfunctions, balance and coordination, psychic status and quality of life.
Methods. We conducted a prospective study on 30 women over 45 years old diagnosed with postmenopausal osteoporosis,
divided in two equal study groups: 15 of them were integrated in a specific kinetic program for three weeks with physical
exercise in the Rehabilitation Clinic (the study group) and the other 15 patients did not follow the kinetic program (the control
group). All the patients were scored for Quality of Life (Qualeffo 41 questionnaire) and depression (Hamilton 17 questionnaire)
at the beginning and at the end of the study.
Results. The average Qualeffo 41 score demonstrated a significant decrease in the study group (with an average decrease
of 24.5%) for patients who underwent the physical exercise program for 3 weeks, in the comparable initial scores conditions.
The outcome of the medical gymnastic program proved to help the depressive state of the patients with osteoporosis after
menopause, as the Hamilton 17 score had a significant improvement in the study group (with an average increase of 30.6%).
Conclusions. The results of the study recommend a multi-component and complex exercise program including resistance
and balance training, respiratory gymnastics and occupational therapy for women with postmenopausal osteoporosis and reactive depression, but the program is strictly individualized and permanently monitored and re-adapted by the therapist.
Key words: postmenopausal osteoporosis, physical exercise (kinetic program), quality of life, reactive depression,
Qualeffo 41 score, Hamilton 17 score.
Rezumat
Premize. Gimnastica medicală reprezintă un factor adjuvant important (alături de terapia standardizată farmacologică a
osteoporozei) pentru creșterea statusului clinico-funcțional și psihologic la pacientele cu osteoporoză post-menopauză.
Obiective. Studiul efectelor unui program de kinetoterapie asupra îmbunătăţirii stării de sănătate a unor paciente diagnosticate cu osteoporoză de postmenopauză, urmărind evoluţia unor parametri clinico-funcţionali: sindromul dureros, sindroamele
disfuncţionale de la nivelul aparatului locomotor, echilibrul şi coordonarea, forţa şi rezistenţa musculară şi, nu în ultimul rând,
starea psihică și calitatea vieţii.
Metode. Colectivul de autori a condus un studiu prospectiv cuprinzând 30 de paciente cu vârste peste 45 de ani, diagnosticate cu osteoporoză post-menopauză, împărțite în două grupuri egale – jumătate au urmat un program de gimnastică medicală
de trei săptămâni în Clinica de Recuperare (grupul de studiu), iar cealaltă jumătate nu a fost integrată în programul kinetic (gruReceived: 2016, November 21; Accepted for publication: 2016, December 3;
Address for correspondence: “Carol Davila” University of Medicine Bucharest; Clinical Hospital of Rehabilitation, Physical Medicine
and Balneology, Eforie Nord, 63-69th Republicii street, Eforie Nord, Constanta district, Romania
E-mail: consuelabrailescu@yahoo.com
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pul de control). Toți pacienții au fost evaluați pentru calitatea vieții (chestionarul Qualeffo 41) și pentru depresie (chestionarul
Hamilton 17), la începutul și la sfârșitul studiului.
Rezultate. Valoarea medie a scorului Qualeffo a scăzut semnificativ (în medie cu 24,5%) la pacientele care au urmat
gimnastică medicală. Tot la acest grup s-a constatat și îmbunătățirea atitudinii depresive, scorul Hamilton crescând cu 30,6%
la sfârșitul perioadei de tratament.
Concluzii. Rezultatele studiului pledează pentru integrarea pacientelor cu osteoporoză post-menopauză și depresie reactivă
într-un program complex de gimnastică medicală bazat pe exerciții de rezistență și echilibru, training respirator și terapie
ocupațională, care să fie strict individualizat, monitorizat și adaptat periodic de către terapeut.
Cuvinte-cheie: osteoporoza post-menopauză, gimnastică medicală, calitatea vieții, depresie reactivă, scorul Qualeffo 41,
scorul Hamilton 17.

Introduction

- Frequency: more than 5 times per week
- Intensity: 40-70% VO2 max, RPE 10-13
- Time (duration): bouts of >10/min or accumulate 30
min/day
- Type of training: aerobic weight-bearing activities,
balance training, sensorimotor training
- Type of sports: jogging, walking, aerobics
- Strength training: >2/week, 8-12 reps max, 1-3 sets.
Medical exercise programs - prophylactic and
therapeutic - in osteoporosis significantly improve the
quality of life of patients, represent true socialization
programs, restore the patients’ confidence in the
improvement of clinical and functional status, benefits
related to mood, self-esteem, health, leisure activities and
social life. The improvement of quality of life is a very
important goal today and can be significantly influenced by
PRM specific therapies. Some studies show a considerable
improvement in the quality of life of all patients who were
integrated in an exercise program regardless of the type of
workout (Basat et al., 2013).
Increasing the prevalence of major depressive disorder
requires a thorough search of the causes of depression and
the development of targeted treatments and complementary
therapies that could increase QoL in depressed patients.
Exercise has been shown to be effective in treating major
depression; several studies have reported its effectiveness
to be comparable to that of antidepressant medication
(Blumenthal et al., 2007).
Moreover, physical exercise appears to be useful in
treating depression in both inpatients and in outpatient
treatment regimens (Schuch et al., 2015).
Despite its proven efficiency, the exact mechanisms
by which physical exercise exerts its antidepressant effect
remain unclear, with assumptions derived from studies
on animals or which have study populations of subjects
without depression (Dunn et al., 2005).
Imbalances of central monoamine systems, particularly
serotonin, noradrenaline and dopamine, have long been
the key players in the development and maintenance of
depression, and a correction of these imbalances may be
a mechanism through which physical exercise improves
depressive symptoms. Another possibility would be
b-endorphins, natural opioids proven to increase after
physical exercise and to relieve depression and pain.
However, limitations of methodology in the study of activity
in the brain at neurotransmitter levels in humans prevent the
attainment of clear-cut evidence (Schuch et al., 2016).
Among the mechanisms which are assumed to explain
the antidepressant effect of physical exercise are its influence
on several systems such as the neuroendocrine system,

Osteoporosis rehabilitation should aim to reduce pain and
disability, but also to stop bone loss and prevent fractures.
The primary goal of any treatment for osteoporosis should
be decreasing fracture risk (Mologhianu, 2007).
Among the multiple possible therapeutic modalities
used, the most efficient seems to be physical exercise (Kelley
et al., 2013; Vieira, 2013).
The benefits of exercise are independent of the other
therapies (Iwamoto, 2013).
Exercise is an essential adjunctive method to diet and
drug therapy. It has been demonstrated that exercise has a
site-specific effect, but no significant difference between
various types of exercise regarding the load for a certain area
could be proved (Turner & Robling, 2005).
The risk of fractures can be equally reduced by
antiresorptive or bone-forming drug administration and
by performing a regular exercise program. The best effect
is achieved when the two types of therapy are associated.
Also, a part of the rehabilitation program must be devoted
to coordination and balance (Davis et al., 2004). Balance
disorders and risk factors for falls are present in a significant
percentage after 65 years of age and should be treated
pharmacologically and with specific exercise programs.
Today, there is an extensive documentation with objective
data demonstrating the effectiveness of Tai Chi programs
to improve balance and coordination in the elderly, for
prevention of falls (Chyu et al., 2010).
There have been meta-analyses of different studies
regarding the effects of exercise in osteoporosis, assigning
them different scores depending on duration, type of
study, inclusion criteria and objectives. All trials analyzed
bone mineral density changes in postmenopausal women,
under the influence of a controlled exercise program,
using study groups and control groups (Martyn-St James
& Carroll, 2008). Most studies were conducted in women
with different BMD, who were more frequently healthy or
had mild osteopenia and less frequently osteoporosis. The
conclusions of most studies were that exercise induces
a minimal increase in BMD (0.6-0.7% per year), which
is statistically irrelevant under the conditions of a steady
decline of at least 1% per year, thus resulting only in a
decrease in bone loss and not an actual increase in BMD.
Exercise, although not compensating for bone loss in the
first years of postmenopause, may slow its rate in the coming
years (Ma et al., 2013).
The European Federation of Sports Medicine
Associations’ (EFSMA) guidelines for osteoporosis include
exercises with the following characteristics (***, 2015):
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neurogenesis, oxidative stress, the immune system and
structural changes of the cortex. This influence is exerted
both by responses which occur during or immediately after
the exercise program and adaptive changes that occur in
the long term, after a long period of training. Depression
significantly affects the quality of life of patients.
Furthermore, an inverse relationship between quality of
life and the severity of depression symptoms has also been
reported. Physical exercise is proven to have positive effects
on certain areas of quality of life in healthy subjects and in
patients with moderate depression (Brosse et al., 2002).

Bucharest.
b) Subjects and groups under study
There were 30 patients diagnosed with postmenopausal
osteoporosis after a global medical examination and
investigations. All of them received pharmacological
therapy based on international drug indications for
osteoporosis (the patients received pharmacological
therapy with bisphosphonates - sodium alendronate/
risendronic acid/ ibandronic acid + vitamin D3 800-1000
IU/ day + calcium 1000 mg/day). All patients included in
the study had to fulfill the inclusion criteria, then they were
randomized to two equal groups: 15 women were included
in a specific kinetic program consisting of medical
gymnastics in the Rehabilitation Clinic (the study group)
and the other 15 patients did not follow the kinetic program
(the control group).
- General inclusion criteria: postmenopausal females,
Caucasian patients; age over 45, primary osteoporosis
diagnosis based on DXA examination with T-score
≤ -2.5; absence or presence of osteoporotic fractures
(consolidated); subjective mood/disposition/emotional
changes with sadness and lack of interest; cooperation and
therapeutic adherence.
- General exclusion criteria: secondary osteoporosis;
psychiatric or neurological disorders with cognitive
and/or negative cooperation impact, decompensated
cardiovascular or respiratory diseases with restriction or
interdiction of physical effort; chronic severe diseases
with potential decompensation during the kinetic program
(kidney or liver failure, post-transplant diseases, etc.);
severe locomotion problems with impossibility/limitation
of medical exercises; non-consolidated fractures, severe
depression under specific treatment.
c) Tests applied
All the patients who met the general inclusion criteria
were evaluated before and after the study; 15 patients who
met the specific kinetic group exclusion criteria did not
follow the medical gymnastics program and represented
“the control group”; the other 15 subjects were “the study
kinetic group” and were integrated in a 3-week physical
exercise program.
We used a unitary evaluation chart for each patient,
based on objective evaluation (by the therapist) and
subjective evaluation (by the patient) for a complex
assessment regarding:
- Spine mobility and muscle strength - using clinical
examination.
- Pain - VAS score.
- Quality of life - QUALEFFO 41 questionnaire (41
questions regarding 7 main domains of quality of life – pain,
activities of daily living, self-caring and grooming, general
mobility, general health and mental health subjective
experience; the total score is the sum of all answers, with
points between 0 and 4 ).
- Depression - Hamilton DE questionnaire (17
questions regarding subjective depression experience; the
total score is the sum of all answers, with points between
0 and 4).
The questionnaires were applied to each patient of both
groups at the beginning and at the end of the rehabilitation
program.

Objectives
To analyze and quantify using specific assessment tools
the benefits of physical exercise (a kinetic program) during
a Rehabilitation Medicine program on quality of life
and reactive depression in patients with postmenopausal
osteoporosis.
The final goal of the study was to confirm that medical
kinetics is a valuable adjuvant method besides the standard
pharmacological therapy for osteoporosis to improve the
clinical, functional, socio-professional and psychological
status of women with osteoporosis.
The researchers followed some major therapeutic
objectives:
- Reduction of pain
- A better global physical and muscular condition
- Improvement of psychological status and reduction
of depression
- Better functional independence for basic ADLs and
gait
- Better quality of life
- Improvement of participation and integration in
domestic and socio-professional activities

Hypothesis
The authors presumed that a medical gymnastics
program based on aerobic exercise has benefits for
postmenopausal women with osteoporosis and depression,
and they designed a study based on the monitoring of
differences in some clinical and functional parameters
(such as pain, musculoskeletal dysfunctions, balance and
coordination, mental status and quality of life) between
patients who attended a specific medical gymnastics
program and those who did not.

Material and methods
All the patients in the study gave their informed
consent prior to their inclusion in the study. The study
was performed in accordance with ethical standards laid
down in the 1964 Declaration of Helsinki and its later
amendments. The study was approved by the Hospital
Ethics Committee.
The research protocol was structured as a prospective
study.
a) Period and place of the research
The research was conducted over a period of 14 months,
from May 2014 to July 2015, in women diagnosed with
postmenopausal osteoporosis, who presented for medical
evaluation and treatment to “The National Institute of
Rehabilitation, Physical Medicine and Balneology” in
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Therapeutic methodology
For the study group, we created a therapeutic kinetic
program based on general principles of medical exercise,
adapted and optimized for each patient, according to
individual factors (static and dynamic spinal syndrome,
pain intensity, age, history of fractures, associated diseases,
exercise capacity). All 15 patients of the study group were
integrated in the medical kinetic program for 3 weeks, with
daily sessions of 60 minutes, 5 days/week.
All the subjects were informed about the study and gave
their written informed consent. The institutional Ethics
Committee approved the study protocol. All data were
obtained in agreement with the Declaration of Helsinki
regarding studies on human subjects.
Objectives of the medical kinetic program
- Beneficial influence on
muscle-related pain
syndromes
- Correct posture and spine alignment
- Better muscle strength for a proper functional spine
tone
- Decreasing the risk of falls and possible fractures
- Better ventilation and exercise capacity
- Secondary prophylaxis by learning and respecting
the “back school” principles
The medical kinetic program consisted of:
- Correct postural and spinal alignment: during the
natural history of osteoporosis, there are major static changes
of the spine (including dorsal kyphosis, dorsal/lumbar
scoliosis, hyperlordosis), aggravating muscle imbalance
and generating pain and dysfunction. Through specific
exercises in each spinal region (cervical/dorsal/lumbosacral)
and depending on static spinal changes (rectitude/lordosis/
kyphosis), the therapist creates an individual program with
exercises based on training correct posture regaining, selfcontrol for maintaining correct alignment during daily
activities, in sitting or reclining position. Orthotic devices
may be needed for selective cases (5 patients of the study
group); dorsal or lumbosacral orthoses may be useful for
decreasing the mechanical load and compressive forces on
vertebras, decreasing ligament overstretching, compensating
poor muscles, during painful acute periods of chronic spinal
problems, fracture immobilization.
- Muscle strength exercises: isometric analytical and
dynamic, progressive resistive exercises for strengthening
the main muscle groups for a correct posture and alignment:
paraspinal extensors, abdominals, gluteal muscles – all of
these contribute to a proper “natural muscular orthosis”
which allows spinal functioning without discomfort/pain.
For a perfect muscular balance between extensors and
flexors, patients perform stretching exercises for muscles
with a tendency to contracture or retraction in shortened
position, especially pectorals and psoas-iliac muscles. The
kinetic program consists of a short warm-up, progressively
intense periods of isometric alternating with dynamic
exercises, with short relaxing and breathing intervals, and
ends with some general cool-down movements.
- Respiratory gymnastics: because of the static spinal
changes induced by osteoporosis (especially kyphosis
and scoliosis in the dorsal region), the thoracic cage
progressively suffers anatomical and functional changes,
with restrictive respiratory problems in time. This is

the reason for associating respiratory gymnastics for
women with osteoporosis as prophylaxis and/or therapy,
consisting of intercostal muscle strengthening, breathing
exercises with regional perception (superior/inferior dorsal
or abdominal breathing), proper inhaling and exhaling
techniques for a better energetic economy during rest and
effort. Ergometric cycling for 5 minutes at a submaximal
intensity (70-80% of VO2max), along with the general kinetic
program, also improves the cardiovascular effort capacity
of patients, with longer dyspnea-free periods and walking
distances, for a more functional independence.
- Gait training and balance and coordination exercises:
programs based on walking on plain and slope land,
obstacles dribbling, mobile platform exercises, technique,
static and dynamic balance exercises, falling techniques are
very useful for old patients in general, but more efficient
for osteoporotic women whose risks of fracture are greater
than in the rest of the population. This kinetic program
will help the patient to have more stability in standing and
walking, with less risks of falling and a better capacity to
prevent fractures by a better “how to fall” technique.
- Secondary kinetic prophylaxis or “the back school”:
general rules of ”back hygiene” for preventing further
spinal problems (discomfort/pain, progressive muscular
deconditioning, spinal static deformity worsening,
respiratory restrictive problems, etc.), which consist of
learning (with the therapist) and practical application of
correct posture/alignment at work, at home, during sleep
or sitting position, occupational therapy advice (regarding
proper shoes and orthosis, chair, mattress, pillow,
ergonomics for work/home/car, adaptive assistive devices
such as canes or sticks), advice for proper recreational
activities and sports (good for spinal muscle training,
not with flexion/extension/torsion of the spine, avoiding
weight lifting/manipulation, avoiding sports or activities
with a high risk of falling, etc).
d) Statistical processing
The statistical analysis of results from individual charts
was based on basic statistical principles and was performed
using Microsoft Excel and SPSS (the 17th version).
Descriptive statistics
- Arithmetic means, means without extreme values and
standard deviations for quantitative variables, expressed as
mean (± standard deviation)
- Frequencies and percentages for qualitative variables.
Significance tests
For evolutions between determinations, for identifying
those parameters which improved during the study, but
also to identify the differences between groups which
could determine the categories with better results.
- Statistical comparison of sample means with the
paired t-Student test (2 means), an analysis that can identify
the possible significant evolution of numerical parameters.
- Statistical comparison of percentages using the
Chi square test, for identifying the possible significant
evolution between different groups of patients defined by
parameters (yes/no).
- Statistical comparison of numerical variables
with Matlab analysis for identifying possible significant
differences between the previously defined patients.
- Statistical estimation of the results was performed
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subjects by scores from 0 (no pain) to 4 (all day persisting
pain), which at the initial evaluation were approximately
the same: 3.26 points in the control group and 2.86 points
in the study group. At the final evaluation, the results were
different, proving that medical exercises had an important
role in pain during the day (based on posture and muscle
strength): the mean score decreased to 1.2 points in the study
group and increased to 3.33 points in the control group.
Activities of daily living (ADLs) parameters
- QUALEFFO 41 has 4 questions regarding quality
of life through the possibility/difficulty to do usual things,
such as dressing/undressing, toilet and shower usage, sleep
disturbances, self-assessed by patients by scores between
0 points (no difficulty doing that ADL) to 4 (impossible
to perform that ADL). The mean ADL score showed an
improvement after the kinetic program in the study group
(a significant 30% decrease from the initial 7.8 points
to the final 5.33 points) and no amelioration of ADLs
performance for the control group (6.26 points initially and
6.4 points at the end of the study).
- “Usual domestic activities” parameters: home
cleaning, dish washing, food preparation, manipulation
of 10 kg objects – the performance of all these activities
gives a measure of the subject’s functional independence
and is part of the concept of “quality of life”. High scores
indicate poor quality of life. All the subjects in the study
had these parameters affected; at the initial evaluation, the
mean score was 12.06 points in the control group and 16.13
points in the study group. At the end of the study, only the
study group showed an improvement in domestic activities
performance, with a decrease by 2.4 points in the mean
score, showing a greater functional independence at home
for women who were trained by kinetic therapists.
“Mobility” parameters
Seven of the questions of the Qualeffo 41 questionnaire
are related to activities that imply motion and gait, with
scores between 0 points (no difficulty) and 4 points (severe
difficulty/impossibility) for performing simple activities
such as: standing up from sitting position, squatting,
kneeling, 100 meter walking, one floor stairs climbing,
shopping, public transportation usage; all these activities
allow a proper independence at home and around home,
transport and interaction for a normal domestic and social
life, and contribute to quality of life. Higher scores for
these activities are related to difficulty in performing these
tasks and diminish a person’s QoL. In the study group, the
mean score for these “mobility” parameters decreased by
3.2 points (from 18.6 points initially to 15.4 points finally),
showing a 17.2% improvement in “mobility” parameters
of QoL after kinetic and occupational therapy in the
Rehabilitation Clinic. In the control group, the initial and
final scores were identical.
“Recreational activities” parameters
The scores refer to the level of difficulty in performing
usual sports activities and recreational hobbies, gardening,
visiting friends, theater/cinema going, all together as an
image of social and family life as part of quality of life. For
the study group patients, the medical gymnastics program
improved the mean “recreational” parameter score by
1.13 points (from the initial 15.26 points to the final 14.13
points) compared to the control group, in which there was

for a minimum significance threshold accepted in biology
(p=0.05) and for a statistical precision of 95%, using
statistical test decision criteria.

Results
Using the anamnestic data, clinical examination
parameters and evaluation chart values before and after
the study, processed by the previously described statistical
analysis, the results were as follows:
The epidemiological results obtained in the studied
patients correspond to the general epidemiological
data from the international literature. The profile of
the Caucasian woman at high risk for postmenopausal
osteoporosis progressively increases with age; the mean
value in the studied patients was 71.33 years, with extreme
age values between 55-83 years; most of the patients (60%)
were aged over 70 years. In the control group, the mean age
was 70.67, with a minimum of 56 and a maximum of 83
and a standard deviation of 9.671. In the study group, the
mean age was 72, with a minimum of 55 and a maximum
of 84 and a standard deviation of 7.755. Physiologically,
menopause begins at the age of 45-55 years, which is also
true for the patients in this study, who had a mean age at
menopause of 50.6 years and extreme age limits between
43 and 55 years, with the greatest distribution (65% of
cases) in the 50-55 year range. In the control group, the
mean age of menopause was 50, with a minimum of 43 and
a maximum of 55, and a standard deviation of 3.352. In
the study group, the mean age was 50.87, with a minimum
of 45 and a maximum of 55, and a standard deviation of
3.067.
Evolution of parameters describing quality of life (QoL)
- The “pain” parameter: at the first evaluation, the mean
pain score was comparable in the control group (13.86
points) and in the study group (13.26 points), but at the
end of the study, there were significant differences between
the control group (14.2 points) and the study group (6.06
points after 3 weeks of sustained medical gymnastics). The
decrease by 7.2 points in the mean pain score represents
a significant improvement by 54.26% of the mean pain
score (statistically significant paired T score; p<0.001) for
patients who were included in a kinetic program.
- A better quality of life for the study group patients
was also reflected by an improvement of the quality of painfree sleep (83% of the patients who performed exercises
reported the absence of night pain at the end of the study,
compared with the control group, in which the mean pain
during the night score slightly increased from 2.06 points
to 2.2 points during the 3 weeks).
- The frequency of back pain expressed as painful days
during a week (between 0 points for absence of daily pain
and 4 points for daily pain) showed a significant decrease
in the study group, where 93.33% of the subjects had fewer
painful days than before the kinetic program (the initial
score was 3.73 and decreased by more than 50%, to 1.53,
at the final evaluation). In the control group, 11 patients of
the 15 women (73.33%) had daily back pain and an initial
mean score of 3.53, while after 3 weeks, without kinetic
therapy, the mean score increased to 3.6 points.
- Another pain parameter with impact on quality of
life is the painful period during the day, quantified by the
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no difference during the study.
A special question refers to aesthetic changes due to
osteoporosis (kyphosis, scoliosis, height loss), and subjects
must score the degree of embarrassment felt (0 points - no/
few embarrassment feelings to 4 points - very affected). In
the study group, the mean score decreased by 40% after
3 weeks of back school exercises, and even if there was
no significant improvement in the patients’ appearance,
they felt less disturbed by the aesthetic appearance of their
spine due to better muscle tone and flexibility, with a better
physiological postural control.
“General satisfaction with quality of life in general” is
illustrated in three of the questionnaire questions and gives
a global image of the impact of osteoporosis consequences
on the possibility/ difficulty to perform usual domestic,
social and family activities over the past 10 years; possible
scores were between 0 points - no difference and 4 points
- great difference between present time and 10 years ago
regarding great difficulty or impossibility in performing the
same usual activities at home and in society. Greater scores
mean lower satisfaction with quality of life in general and
both groups of patients had high initial mean scores (3.66
points in the study group and 3.53 points in the control
group), but an improvement in the general satisfaction with
QoL score was recorded only in the study group; after three
weeks of medical gymnastics and occupational therapy,
there was a decrease to 3.46 points.
The influence of osteoporosis and its consequences
on the psychological and mental state of the patients is
reflected through the answers to the last 9 questions of the
Qualeffo 41 questionnaire. The mean score of this section
evidenced the second best improvement (after the pain
section score) for the study group, with a 36.09% decrease
after the kinetic program (from 14.6 points at the beginning
of the study to 9.33 points at the end of the study), and
even a small increase of the mean score in the control
group (from 19.33 points to 20.26 points). These results
prove that physical exercise in osteoporotic patients is also
beneficial for their psychological and mental state, leading
to greater self-confidence and positive thinking about
stopping possible future consequences of the disease.
Evolution of parameters describing the depression and
anxiety level: using individual answers to the Hamilton
DE17 questionnaire at the beginning and at the end of
the study, we were able to have a global view regarding
depressive thoughts and anxiety. Patients in both groups
had similar mean scores (paired t Student analysis) at the
initial evaluation (1 point for depression and 1.73 points
for anxiety in the study group; 1.53 points for depression
and 1.13 points for anxiety in the control group), but final
scores were significantly improved in the study group after
the medical gymnastics program for both studied sections
(0.33 points for depression and 1 point for anxiety in the
study group; 1.8 points for depression and unchanged 1.13
points for anxiety in the control group).
A review of the statistical data and results of the main
studied aspects is presented in Table I.

group (Fig. 1). Because the only treatment method applied
to patients of the study group was the kinetic program and
the difference was statistically significant, it can be said
that special exercises in postmenopausal women have
important benefits on overall quality of life.
Table I
Main data and results.
Analyzed
parameters

Group
category
control
Menopause age
study
control
Actual age
study
Final Hamilton control
study
17 score
Initial Hamilton control
study
17 score
Final Q 41
control
study
score
Initial Q 41
control
study
score

N

Mean

SD

15
15
15
15
15
15
15
15
15
15
15
15

50.33
50.87
70.67
72.00
17.80
11.60
17.07
17.47
98.13
71.67
96.27
94.93

3.352
3.067
9.671
7.755
5.759
6.069
6.227
9.463
17.574
26.381
18.297
21.080

Mean
SD
0.866
0.792
2.497
2.002
1.487
1.567
1.608
2.443
4.538
6.812
4.724
5.443

p
<0.005
<0.005
<0.005
<0.005

Fig. 1 – Qualeffo 41 score evolution.

Using the “statistics” toolbox of the Matlab software,
we established that the data could correspond to a gamma
distribution with a mean of 26.57 and a standard deviation
of 15.8. Fig. 2 shows the distribution curve of benefits on
quality of life for an infinite number of patients as a model
(N=infinite).

Fig. 2 – Distribution curve of benefits on quality of life for an
infinite number of patients.

A 30.6% decrease in the mean depression score was
observed in the study group versus a small increase in the
control group (Fig. 3). Because the only treatment method
applied to patients of the study group was the kinetic
program and the difference was statistically significant,
it can be said that special exercises in postmenopausal
women have important benefits on depression.

Discussions
A 24.5% decrease in the Qualeffo 41 score was found
in the study group versus a small increase in the control
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Fig. 3 – Depression score evolution

Using the “statistics” toolbox of the Matlab software,
we established that the data could correspond to a logistictype distribution with a mean of 26.599 and a standard
deviation of 21. Fig. 4 is an image of the distribution
curve of percentage benefits on the depression score for an
infinite number of patients as a model (N=infinite).

Fig. 4 – Distribution curve of percentage benefits on depression
for an infinite number of patients.

Conclusions

1. The individualized kinetic program improved the
overall quality of life of postmenopausal osteoporotic
women. There was a statistically significant decrease in the
mean Qualeffo 41 score in patients of the study group who
were trained for 3 weeks, compared to initial scores.
2. The kinetic and occupational therapeutic program
proved to have the greatest benefits on “pain”, “ADLs” and
“mental state”, which are the most important categories of
activities for defining the perception of “general health and
functional independence”.
3. Also, physical exercise proved to ameliorate
depression and anxiety in postmenopausal patients
with osteoporosis, as the Hamilton 17 score showed a
statistically significant improvement in the study group.
4. The hypothesis regarding the benefits of an
individualized program for postmenopausal women was
proved using evidence-based medicine tools, and we
recommend it as an important therapeutic method, together
with lifestyle adjustments and drug therapy standard
protocols. We look forward to future studies on greater
numbers of patients, over longer time periods.
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Correlation between functional, electrophysiological and
histomorphometric parameters after rat sciatic nerve repair
Corelația între parametrii funcționali, electrofiziologici și histomorfometrici
după sutura nervului sciatic de șobolan
Daniel Gligor
Department of Plastic Surgery, County Hospital Cluj-Napoca, Romania

Abstract
Background. The high frequency of traumas during sports competitions led us to initiate an experimental study on peripheral nerve regeneration. Traumas mainly occur in the lower limbs, with an increased frequency in football, handball, rugby,
basketball, skiing, bobsleigh. Peripheral nerve lesions have an incidence of 3% of all traumas and represent a significant clinical
and social problem because patients frequently require several reconstruction operations, whose effects are often unsatisfactory.
In certain cases, direct end-to-end neurorrhaphy is impossible post-traumatically, when there is a lack of nerve substance or
when the proximal stump is inaccessible. A solution for the treatment of these cases is end-to-side neurorrhaphy.
Aims. The aim of the research is to determine whether end-to-side neurorrhaphy is a viable alternative to end-to-end neurorrhaphy and if some correlations can be established between functional, electrophysiological and histomorphometric data.
Methods. Functional, electrophysiological and histomorphometric data were obtained after transection of the rat sciatic
nerve 1.2 cm proximal to its trifurcation and repair by end-to-side neurorrhaphy. At 16 weeks postoperatively, the sciatic functional index was determined and subsequently, the animals were re-anesthetized to determine nerve latency and the amplitude
of the compound muscle action potential. According to the protocol, the animals were sacrificed for the histomorphometric
study, which evaluated the number of fibers/mm², the mean diameter of fibers, the thickness of the myelin sheath and macroscopic nerve changes in the suture.
Results. Recovery after end-to-side neurorrhaphy is possible and can be explained by fiber regeneration from the lateral side
of the donor nerve to the sectioned recipient nerve stump. There were no correlations between the sciatic functional index (SFI),
electromyographic determinations and histomorphometric determinations, which were performed at the end of the follow-up
period. A strong morphometric correlation was evidenced at the level of the distal segment between the number of fibers, their
diameter and the thickness of the myelin sheath.
Conclusions. When the proximal nerve stump is absent, end-to-side neurorrhaphy is a real option, only when it is supported
by an active nerve segment. There is no significant correlation between functional, electrophysiological and histomorphometric
methods, which is seen in cases of large fascicle nerves; these methods show various aspects of nerve regeneration, and should
be considered separately by therapeutic studies.
Key words: end-to-side neurorrhaphy, nerve regeneration, histomorphometric evaluation, sciatic functional index, injury
in sport
Rezumat
Premize. Frecvenţa crescută a traumatismelor în cursul competiţiilor sportive ne-a condus spre un studiu experimental cu
privire la regenerarea nervilor periferici. Traumatismele apar mai ales la membrele inferioare cu frecvenţă mărită în fotbal,
handball, rugby, baschet, schi, bob. Leziunile nervilor periferici au o incidenţă de 3% din totalul traumatismelor. O soluţie în
tratamentul cazurilor cu lipsă de substanţă nervoasă sau când bontul proximal este inaccesibil, o reprezintă sutura terminolaterală.
Obiective. Studiul urmărește dacă neurorafia termino-laterală a nervului sciatic de şobolan, după secţiune şi sutură poate fi
o alternativă viabilă la sutura termino-terminală și dacă există corelații între parametrii funcționali, electrofiziologici și histomorfometrici.
Metode. În experiment s-au folosit 25 de şobolani. În toate cazurile, după expunerea nervului sciatic, s-a efectuat secţiunea
acestuia la aproximativ 1,2 cm proximal de trifurcaţie și apoi s-a efectuat repararea prin neurorafie termino-laterală cu fereastră
epineurală. La 16 săptămâni postoperator s-a efectuat evaluarea regenerării nervului sciatic prin metode funcționale, utilizând
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indicele funcțional sciatic, electrofiziologice determinând timpul de latență și potențialul de acțiune muscular compus și histomorfometrice privind numărul de fibre/mm2, diametrul mediu al fibrelor, grosimea tecii de mielină şi modificările macroscopice
ale nervului la nivelul suturii.
Rezultate. Recuperarea după neurorafia termino-laterală este posibilă şi poate fi explicată prin regenerarea fibrelor de la
nivelul feţei laterale a nervului „donor” crescând spre bontul secţionat al nervului „receptor”. Nu există nici un fel de corelație
între indicele funcțional sciatic (SFI), determinările electromiografice și determinările histomorfometrice, efectuate la sfârșitul
perioadei de urmărire. Se evidențiază o corelație puternică în cadrul determinărilor morfometriei la nivelul segmentului distal
între numărul de fibre, diametrul axonal și grosimea tecii de mielină.
Concluzii. În traumatismele nervilor periferici cu bont proximal nervos neviabil sau când sunt prezente defecte de nerv
importante, neurorafia termino-laterală rămâne o variantă viabilă. Nu se evidențiază nici o corelație semnificativă între metodele de evaluare clinice, electrofiziologice și histomorfometrice, ele arată diferite aspecte a regenerării și ar trebui luate în
considerare separat în studiile terapeutice.
Cuvinte cheie: sutură termino-laterală, regenerarea nervului, evaluare histomorfometrică, indicele functional sciatic,
accidente în sport.

Introduction

The study was carried out in the period 2008-2010.
b) Subjects and groups
The experiment included 25 rats which were
anesthetized intramuscularly with a ketamine and xylazine
solution 0.13 ml/100 g (2/3 ketamine 5% and 1/3 xylazine
2%). In all cases, after the sciatic nerve was exposed,
its transection 1.2 cm proximal to its trifurcation was
performed. The rat sciatic nerve was repaired by end-toside neurorrhaphy with an epineural window (Fig. 1). The
sciatic nerve was transected and repaired with 10-0 prolene
microsutures, under the operative microscope, by end-toside neurorrhaphy using the following procedure: the distal
end of the sectioned nerve was sutured to the lateral side
of the proximal stump with an epineural window, 0.3 cm
from the proximal end, which was previously ligated. Four
suture points were used.

The increased frequency of traumas during sports
competitions and training, particularly in the lower limbs
(57.70%) and in sports such as football, handball, rugby,
basketball, skiing, bobsleigh, car racing (Untea, 2002),
led us to an experimental study on peripheral nerve
regeneration.
Nerve injuries depend on the mechanism and the
force of trauma and can include individual nerve structure
elements, which allow to categorize injuries depending on
their severity. These occur in about 3% of all traumas and
represent a major clinical and socio-economic problem,
because patients require many successful or unsuccessful
surgeries (Gligor, 2009). End-to-side neurorrhaphy is one
of the alternative nerve repair methods when direct end-toend reconstruction is not possible (De Medinaceli, 1995;
Gligor & Georgescu, 2008).

Objectives
The study monitored the viability of regeneration of
a distal nerve segment following an original end-to-side
neurorrhaphy method, as well as quantitative structural and
functional changes and the presence of correlations between
functional, electrophysiological and histomorphometric
evaluation methods.

Fig. 1 – Schematic representation of sciatic nerve neurorrhaphy
in the three groups.

c) Tests applied
Postoperatively, the rats were followed up for 16
weeks, during which the sciatic functional index (SFI) was
determined at regular intervals: 2, 4, 6, 8, 10, 12, 14, 16
weeks, for clinical or functional evaluation. The parameters
taken into calculation were the following:
- Print length PL: distance from the heel to the tip of
the third toe.
- Toe spread TS: distance from the first to the fifth toe.
- Intermediate toe spread ITS: distance from the second
to the fourth toe.
For the calculation of SFI, several factors are used, of
which (Fig. 2):
- the print length factor: PLF=(EPL-NPL)/NPL;
- the toe spread factor: TSF=(ETS-NTS)/NTS;
- the intermediate toe spread factor: ITF=(EIT-NIT)/
NIT
Where letter “E” represents the experimental part, and
letter “N” the normal part.
The previously calculated factors were included in the

Hypothesis
The research started from the hypothesis according
to which transection of a peripheral nerve and suture of
its distal end to an “active nerve” are followed by axonal
sprouting, which occurs from the lateral side of the “active”
nerve to the distal nerve stump sutured to it.

Material and methods
Research protocol
a) Period and place of the research
The research was conducted in white male Wistar rats,
with a mean weight of 220±20 g, from the Biobase of
“Iuliu Haţieganu” University of Medicine and Pharmacy
Cluj-Napoca. The animals were kept under adequate
standardized vivarium conditions, at the Center for
Experimental Medicine and Practical Skills of “Iuliu
Haţieganu” University of Medicine and Pharmacy. This
experimental study was approved by the Ethics Committee
of “Iuliu Haţieganu” University of Medicine and Pharmacy.
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SFI formula, as follows:
SFI = -38.3*PLF + 109.5*TSF + 13.3*ITF – 8.83
Where:
SFI with the value “0” is considered normal;
SFI with a value of -100 indicates total involvement
(e.g. complete transection of the sciatic nerve).

the thickness of the myelin sheath and macroscopic nerve
changes in the suture.
The sections were analyzed using a video camera and
a semi-automated image analysis system Quantimed A.
Seven locations were examined for each specimen, 4 at
the nerve periphery and 3 in the nerve center. The total
area examined in each nerve segment was 17.213 µm².
The mean number of fibers analyzed in each segment was
232, varying from 121 to 389. Computerized histological
measurements included the number of fibers/nerve area
and their mean diameter, the thickness of the myelin sheath
and the macroscopically visible fibrotic reaction both in the
healthy nerve and in the operated nerve distal to the suture.
Minimal inflammatory or fibrotic reaction was marked
with +, moderate reaction with ++, severe reaction with
+++ and neuroma with ++++.
After the electromyographic study, the rats were reanesthetized with a lethal dose of anesthetic. After the
sciatic nerve was exposed, this was photographed in situ,
and macroscopically visible abnormalities were recorded.
Minimal inflammatory or fibrotic reaction was marked
with +, moderate reaction with ++ (Fig. 4a), severe reaction
with +++ and neuroma with ++++ (Fig. 4b).

Fig. 2 – Position of the animal at rest, 4 months postoperatively,
after end-to-side neurorrhaphy of the sciatic nerve (operated right
hind limb)

During this period, potential complications, secondary
to autotomy, were also recorded.
At 16 weeks postoperatively, the animals were reanesthetized, and the sciatic nerve and gastrocnemius
muscle were exposed both in the operated and the healthy
hind limb, for the electromyographic study. The latency
time and the amplitude of the compound muscle potential
were determined both in the experimentally operated hind
limb and the normal hind limb. The electrode used for
stimulation was placed on the sciatic nerve, at its emergence
(for the operated nerve this corresponds to the nerve
segment above the suture), and the active electrode (used
for recording) was placed on the gastrocnemius muscle;
the distance between the stimulation electrode and the
recording electrode was 25 mm. The nerve was stimulated
with a 5 mV current at a frequency of 1 stimulus/s, so as to
obtain maximum motor reaction (Fig. 3).

a

b
Fig. 4 a – Moderate inflammatory reaction at the suture level
Fig. 4 b – Neuroma

d) Statistical processing
For statistical description and analysis of data,
Microsoft Excel and SPSS 13.0 programs were used.
Student’s t-test was employed to compare quantitative data
between the studied paired samples. In order to investigate
possible correlations between different quantitative
variables, Pearson’s correlation coefficient r was used. In

Fig. 3 – Electromyographic evaluation.

According to the protocol, the animals were sacrificed,
by increasing the anesthetic dose, for the histomorphometric
study, which assessed the number of axons, axon diameter,
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neurorrhaphy of the sciatic nerve is viable, able to
generate a clinical response, to conduct electrical stimuli
and allow axons to pass from the lateral side of the donor
nerve to the distal end of the recipient nerve (Constantin
et al., 2012; Urso-Baiarda & Grobelaar, 2006). It can be
an alternative to direct end-to-end neurorrhaphy when
this is not viable. The results obtained are in accordance
with the studies of other authors in this area (Wang &
Lineaweaver, 1999; Zhang et al., 1999; Rupp et al., 2007;
Kanaya, 2002; Da Silva et al., 2007; Kovacic, 2007), as
well as with our data demonstrated electromyographically
and functionally (Gligor, 2009). The absence of
correlation between functional, electrophysiological and
histomorphometric determinations can be explained by
the global reorganization of the nerve after transection and
neurorrhaphy. The cross regeneration of axonal sprouts that
can follow an erroneous pathway in the recipient nerve and
their orientation errors can lead to a negative correlation
between these methods. Only in the case of individual
axons or nerves with very few fascicles is functional
recovery similar to the histological and electromyographic
result. Our study showed a highly significant correlation,
evidenced by morphometric evaluation, between the
number of fibers, axon diameter and the thickness of the
myelin sheath. The lower the number of fibers, the greater
their diameter and the greater the thickness of the myelin
sheath were. The absence of correlation between the three
evaluation methods (functional, electrophysiological
and histomorphometric) supports that these should be
considered separately by therapeutic studies. Our data are
in agreement with literature data (Pessina Gasparini et al.,
2007; De Medinaceli, 1995; Martins et al., 2006).

all situations mentioned above, the statistical significance
threshold was considered α=0.05.

Results
Descriptive statistics of functional, electromyographic
and histomorphometric parameters in group B are presented
in Table I.
Table I
Correlations for the sciatic nerve: mean values, standard deviation
Parameters

Mean

SFI - at 16 weeks
CMAP - operated limb
NL - operated limb
No. of distal fibers
Distal diameter
Distal myelin
Fibrosis

-62.304
19.100
1.5100
12218.87
2.7187
.6640
3.53

Standard
deviation
39.2281
2.1048
.08920
1354.552
.15734
.08441
.640

Table II shows a strong correlation, evidenced by
morphometric determinations in the distal segment,
between the number of fibers, axon diameter and the
thickness of the myelin sheath. The more numerous the
fibers, the thinner and less myelinized they were. The degree
of fibrosis assessed macroscopically was correlated with
no other determination. No correlation was found between
the sciatic functional index (SFI), electromyographic
determinations (CMAP, NL) and histomorphometric
determinations (number of fibers, axon diameter, thickness
of the myelin sheath and fibrosis), which were performed
at the end of the follow-up period.

Discussions

Conclusions

Recovery after end-to-side neurorrhaphy is possible
and can be explained by fiber regeneration from the lateral
side of the donor nerve to the sectioned recipient nerve
stump (Viterbo et al., 1994; Johnson & Zoubos, 2005).
Our study showed a highly significant correlation,
evidenced by morphometric evaluation, between the
number of fibers, fiber diameter and the thickness of the
myelin sheath. The lower the number of fibers, the greater
their diameter and the greater the thickness of the myelin
sheath were (Gligor et al., 2008).
Our research demonstrated that end-to-side

1. When the proximal nerve stump is absent, end-toside neurorrhaphy is a real option, only when it is supported
by an active nerve segment.
2. No significant correlation is evidenced between
clinical, electrophysiological and histomorphometric
assessment methods, which show different aspects of
regeneration and should be considered separately by
therapeutic studies.

Table II
Correlations in group B; Pearson correlation coefficients
Parameters
SFI16
CMAP
in the operated limb
NL
in the operated limb
Number of fibers/
mm2 in the
operated limb
Mean distal axon
diameter
Distal myelin
Fibrosis

SFI
16
weeks
1
–
-.307
.266
-.300
.277
.314

CMAP
operated
limb
-.307
.266
1
–
.402
.138
.235

Significance

.254

.399

Pearson correlation
Significance
Pearson correlation
Significance
Pearson correlation
Significance

-.205
.463
.085
.763
.172
.539

.041
.886
-.272
.327
-.090
.749

Statistical index
Pearson correlation
Significance
Pearson correlation
Significance
Pearson correlation
Significance
Pearson correlation
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NL
operated
limb
-.300
.277
.402
.138
1
–
.251

No. of
distal
fibers
.314
.254
.235
.399
.251
.367
1

Distal
diameter

Distal
myelin

Fibrosis

-.205
.463
.041
.886
-.211
.451
-.842(**)

.085
.763
-.272
.327
.055
.846
.839(**)

.172
.539
-.090
.749
.250
.368
.195

.367

–

.000

.000

.487

-.211
.451
.055
.846
.250
.368

-.842(**)
.000
.839(**)
.000
.195
.487

1
–
-.852(**)
.000
.142
.613

-.852(**)
.000
1
–
-.280
.312

.142
.613
-.280
.312
1
–
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Exercise capacity in young handball players
Capacitatea de efort la jucătorii tineri de handbal
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Abstract
Background. The high level of the handball game requires a carefully designed physical training program, as well as adequate technical-tactical, psychological and theoretical training.
Aims. The indicators of exercise capacity during the spe¬cific training period were studied in young handball players compared to young subjects with general sports training.
Methods. The research was performed in 6 groups (n=10 subjects/group): group C1 (18 years), group C2 (17 years), group
C3 (16 years) - controls, and group E1 (18 years), group E2 (17 years), group E3 (16 years) - athletes. The measured indicators of exercise capacity were heart rate, maximal O2 consumption, maximal aerobic power, VO2 max depending on age and
aerobic exercise capacity.
Results. Significant decreases in heart rate and significant increases in VO2 max, aerobic exercise capacity and maximal
aerobic power were found in the groups of athletes compared to the groups of non-athletes of the same age.
Conclusions. In the post-pubertal period, in young people with general physical training, an increase in VO2 max depending
on age occurs. Specific sports training determines an improvement of VO2 max, aerobic exercise capacity and maximal aerobic
power in young handball players.
Key words: VO2 max, aerobic capacity, physical exercise, young handball players.
Rezumat
Premize. Handbalul este o specialitate sportivă care impune o pregătire fizică specifică și o pregătire tehnică și tactică,
psihologică și teoretică adecvată.
Obiective. S-au studiat indicatorii capacității de efort în cursul perioadei de pregătire specifică la handbaliști tineri și la
tineri cu pregătire fizică generală.
Metode. Cercetările au fost efectuate pe 6 loturi de tineri (n=10 subiecți pe lot): lotul C1 (18 ani), lotul C2 (17 ani), și lotul
C3 (16 ani) - martori și lotul E1 (16 ani), lotul E2 (17 ani) și lotul E3 (16 ani) - sportivi. Indicatorii capacității de efort determinate au fost frecvența cardiacă, consumul maxim de O2 în funcție de vârstă și capacitatea aerobă de efort.
Rezultate. Se observă scăderi semnificative ale frecvenței cardiace, creșteri semnificative ale consumului maxim de O2,
capacității aerobe de efort și puterii maxime aerobe la loturile de sportivi, față de martorii de aceeași vârstă.
Concluzii. Pregătirea fizică specifică în perioada postpubertară determină îmbunătățirea indicatorilor capacității de efort la
jucătorii de handbal tineri.
Cuvinte cheie: VO2 max, capacitate aerobă, efort fizic, jucători tineri de handbal.
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Introduction

T1

Handball is a sport characterized by a wide diversity of
actions, which require specific physical training, as well as
adequate technical-tactical, psychological and theoretical
training. Physical effort during handball game involves a
very good anaerobic capacity paralleled by a very good
aerobic capacity.
Aerobic and anaerobic exercise capacity in handball
players, assessed based on specific indicators, presents
variations depending on:
- the playing position in the team (Schweisig et al.,
2006; Nikolaidis et al., 2015; Ilić et al., 2015; Ilić et al.,
2011; Zapartidis et al., 2011; Rannou et al., 2001 );
- gender (Zapartidis et al., 2009b);
- anthropometric profile (Jakovljevic et al., 2015;
Nikolaidis and Ingebrigtsen, 2013; Zapartidis et al., 2009a;
Moncef et al., 2012);
- age and maturation of young athletes (Vieira et al.,
2013; Nikolaidis et al., 2015; Rousanoglu et al., 2014);
- training (Jakovljevic et al., 2015; Wagner et al.,
2014);
- the team’s competitive level (Vieira et al., 2013;
Rousanoglu et al., 2014).
Values are higher in athletes compared to non-athletes,
in men compared to women, in adults compared to young
subjects, in trained compared to untrained subjects, in
teams with a high competitive level.

T1
T1

E1 – subjects born in 1997, aged 17.72 ± 0.26 at time
E2 – subjects born in 1998, aged 16.24 ± 0.38 at time
E3 – subjects born in 1999, aged 15.47 ± 0.17 at time

The weekly training program of groups C consisted
of general physical training for 1-2 hours/week, while the
weekly training of groups E consisted of specific physical
training for 2-3 hours/day, 5 days/week.
c) Tests applied
Aerobic exercise capacity (AEC) was explored
indirectly using the Åstrand-Ryhming method (Drăgan,
2002); submaximal exercise for 6 minutes, performed
on the Ergoline 900 cycle ergometer, at 40-80 rotations/
min, with an intensity of 2.5 W/kg maintained constant
throughout the test.
The indicators of aerobic exercise capacity were
determined:
Directly
- heart rate in cycles/min (HR), measured immediately
after exercise using the Polar F2 heart rate monitor.
Indirectly
- maximal O2 consumption in ml (VO2 max),
determined using the Åstrand-Ryhming nomogram,
based on the linear relationship between heart rate, O2
consumption and wattage;
- maximal aerobic power (MAP) in ml/kg, calculated
based on the formula: MAP=VO2max/G;
- aerobic exercise capacity (AEC), expressed as
percentage, in relation to ideal VO2 max: AEC=MAP/ ideal
VO2 max.
- VO2 max depending on age: VO2 max (V)
d) Statistical processing
Statistical processing was performed using the
StatsDirect v.2.7.2 program, with the OpenEpi 3.03
application and the Excel application (Microsoft Office
2010). The results were graphically represented using
Excel (Microsoft Office 2010).

Hypothesis
Physical training specific to the game might contribute
to improving aerobic exercise capacity.

Material and methods
The research was conducted with the approval of the
Cluj County School Inspectorate, the subjects’ informed
consent, the consent obtained from the subjects’ parents,
and the approval of the sports medicine doctor at the
George Coșbuc National College in Cluj-Napoca.
Research protocol
a) Period and place of the research
The determinations of anthropometric parameters
in athletes of the experimental groups and in the control
groups were performed at time T1 - October 2015.
The studies were carried out at the school medical office
of the George Coșbuc National College in Cluj-Napoca
and at the medical office of the Sports High School in Cluj.
b) Subjects and groups
The research was conducted in 6 groups of subjects,
each consisting of 10 subjects.
The experimental groups (E) included professional
athletes from the Sports High School Cluj and the Potaissa
Handbal Club Association Turda, while the control groups
(C) comprised pupils from the George Coșbuc National
College in Cluj-Napoca, as follows:
C1 – subjects born in 1997, aged 17.77 ± 0.26 at time
T1
C2 – subjects born in 1998, aged 16.57 ± 0.19 at time
T1
C3 – subjects born in 1999, aged 15.88 ± 0.25 at time
T1

Results
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a) Comparative analysis
In the groups of athletes E1, E2, E3, compared to the
control groups C1, C2, C3, the following were found:
- significant decreases in heart rate (Table I)
- significant increases in VO2 max (Table II)
- significant increases in AEC (Table V)
- significant increases in MAP (Table III)
- insignificant changes in VO2 max depending on age
(Table IV)
Depending on age, in the groups of athletes the
following were found:
- significant decreases in heart rate in group E2
compared to group E1 and in group E3 compared to
group E2 (Table I)
- significant increases in VO2 max depending on age
in group E2 compared to group E1, in group E3 compared
to group E1 and in group E3 compared to group E2
(Table IV)
- significant increases in MAP in group E3 compared

Exercise capacity in young handball players
to group E1 and in group E3 compared to group E2
(Table III)
In the control groups - C1, C2, C3, - depending on age,
the following were found:
- significant decreases in VO2 max in group C2
compared to group C1 (Table II)
- significant increases in VO2 max depending on age in

groups C2 and C3 compared to group C1 and in group C3
compared to group C2 (Table IV)
- significant decreases in AEC in group C2 compared
to group C1 and in group C3 compared to group C2 (Table
V)
b) Correlation analysis (Table VI)

Table I
Comparative analysis of heart rate values (measured in cycles/min) in the studied groups and statistical significance.
Group
C1
C2
C3
E1
E2
E3
p

Mean
172.20
172.80
170.40
153.00
148.20
135.60
C1-C2
C1-C3
C2-C3

SE
2.2000
1.4967
2.2271
5.1575
3.6932
1.8330
0.9863
0.5724
0.5009

Median
174
174
171
150
144
135
E1-E2
E1-E3
E2-E3

SD
6.9570
4.733
7.043
16.3095
11.6790
5.7966
0.6178
0.0088
0.0096

Minimum
162
168
162
132
138
126
C1-E1
C2-E2
C3-E3

Maximum Statistical significance (p)
180
C+E
180
< 0.0001
180
180
C1-C2-C3
168
0.7214
144
0.0050
E1-E2-E3
< 0.0001
0.0088
-10
9.27 x 10

Table II
Comparative analysis of VO2 max values (measured in ml/min) in the studied groups and statistical significance.
Group
C1
C2
C3
E1
E2
E3
p

Mean
3175
2790
2915
4090
4300
4400
C1-C2
C1-C3
C2-C3

SE
98.9529
111.5049
99.1772
142.5560
232.3790
161.9328
0.0188
0.0799
0.4132

Median
3175
2725
3000
4100
4200
4400
E1-E2
E1-E3
E2-E3

SD
312.9164
352.609
313.626
450.8018
734.8469
512.0764
0.4531
0.1679
0.7286

Minimum
2650
2200
2350
3400
3400
3700
C1-E1
C2-E2
C3-E3

Maximum Statistical significance (p)
3600
C+E
3250
1.08 x 10-12
3250
5000
C1-C2-C3
5400
0.0408
5300
7.58 x 10-5
E1-E2-E3
5.61 x 10-5
0.4834
1.14 x 10-6

Table III
Comparative analysis of MAP values (measured in ml/kg) in the studied groups and statistical significance.
Group
C1
C2
C3
E1
E2
E3
p

Mean
40.34
37.34
40.01
46.75
49.50
55.94
C1-C2
C1-C3
C2-C3

SE
2.0342
0.6911
1.4096
2.6760
2.3211
1.4309
0.1898
0.8961
0.1123

Median
40.01
36.65
38.33
47.32
51.86
56.78
E1-E2
E1-E3
E2-E3

SD
6.4327
2.186
4.458
8.4622
7.3401
4.5249
0.4472
0.0090
0.0322

Minimum
31.18
34.67
34.44
33.61
38.64
49.41
C1-E1
C2-E2
C3-E3

Maximum Statistical significance (p)
50.00
C+E
40.83
8.44 x 10-9
47.00
58.82
C1-C2-C3
59.04
0.3076
62.50
0.0736
E1-E2-E3
0.0004
0.0195
-7
2.78 x 10

Table IV
Comparative analysis of VO2 max values depending on age in the studied groups and statistical significance.
Group
C1
C2
C3
E1
E2
E3
p

Mean
47.88
48.32
48.59
47.89
48.28
48.58
C1-C2
C1-C3
C2-C3

SE
0.0324
0.0244
0.0314
0.0327
0.0473
0.0221
4.41 x 10-9
5.86 x 10-12
3.41 x 10-6

Median
47.88
48.33
48.58
47.88
48.27
48.61
E1-E2
E1-E3
E2-E3

SD
0.1026
0.077
0.099
0.1035
0.1495
0.0698
4.33 x 10-6
< 0.0001
< 0.0001

Minimum
47.69
48.22
48.47
47.71
48.10
48.48
C1-E1
C2-E2
C3-E3

Maximum Statistical significance (p)
48.00
C+E
48.42
< 0.0001
48.76
48.03
C1-C2-C3
48.47
3.21 x 10-15
48.65
0.8783
E1-E2-E3
0.4216
< 0.0001
0.9557

Table V
Comparative analysis of AEC values (%) in the studied groups and statistical significance.
Group
C1
C2
C3
E1
E2
E3
p

Mean
0.54
0.49
0.52
0.66
0.70
0.75
C1-C2
C1-C3

SE
0.0213
0.0065
0.0112
0.0226
0.0316
0.0205
0.0468
0.4366

Median
0.54
0.50
0.52
0.69
0.72
0.75
E1-E2
E1-E3
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SD
0.0672
0.021
0.036
0.0715
0.0999
0.0649
0.4017
0.0096

Minimum
0.43
0.46
0.47
0.56
0.54
0.67
C1-E1
C2-E2

Maximum
0.63
0.52
0.57
0.75
0.81
0.84
0.0011
8.73 x 10-5

Statistical significance (p)
C+E
2.21 x 10-13
C1-C2-C3
0.0641
E1-E2-E3
0.0613
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Table VI
Statistical correlation analysis between the values of the studied indicators.
Indicators

VO2max MAP
VO2max (V) VO2max/HR -

\
Group
VO2max
MAP
VO2max (V)
AEC (%)
MAP
VO2max (V)
AEC (%)
VO2max (V)
AEC (%)
VO2max/HR
AEC (%)
AEC (%)

C1
-0.7426
-0.6237
-0.5284
-0.7241
0.6099
0.3492
0.7842
0.0458
0.9696
0.4237
0.1542
0.8068

***
***
***
***
***
**
****
*
****
**
*
****

E1
-0.1224
-0.8844
-0.2393
-0.8216
0.0152
-0.2176
0.4926
0.4611
0.8725
-0.0793
0.2855
0.8511

*
****
*
****
*
*
**
**
****
*
**
****

C2
0.4438 **
-0.3514 **
-0.3114 **
0.1298 *
-0.5459 ***
0.1539 *
0.6345 ***
-0.0804 *
0.2989 **
0.2365 *
0.1066 *
0.6560 ***

E2
-0.8003
-0.7102
-0.2832
-0.8428
0.5853
0.1413
0.9057
0.2071
0.8714
0.2082
0.2292
0.9388

****
***
**
****
***
*
****
*
****
*
*
****

C3
-0.4407 **
-0.3828 **
*
0.1782
-0.6092 ***
-0.3601 **
*
-0.2418
*
0.1681
*
0.1019
0.8575 ****
-0.2541 **
*
-0.0236
0.3522 **

E3
-0.8310
-0.7786
0.0672
-0.8813
0.6541
-0.3727
0.9046
-0.0671
0.9139
-0.3727
-0.2622
0.9337

****
****
*
****
***
**
****
*
****
**
**
****
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The correlation analysis between the studied indicators
in the groups of athletes showed for:
Group E1: - a very good negative correlation for HRMAP, HR-AEC and a very good positive correlation for
MAP-AEC;
Group E2: - a very good negative correlation for HRVO2 max, HR-AEC and a very good positive correlation
for VO2 max-AEC, MAP-AEC;
Group E2: - a very good negative correlation for HRVO2 max, HR-MAP, HR-AEC and a very good positive
correlation for MAP-AEC;
Group C1: - a very good positive correlation for VO2
max-AEC, MAP-AEC;
Group C3: - a very good positive correlation for MAPAEC;
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Abstract
Background. Lighting conditions influence daily professional and physical activities of humans. Melatonin secretion is
dependent on environmental photoperiodicity and its rhythm changes may contribute to systemic dysfunctions.
Aims. The study evaluates the effect of natural and artificial lighting on exercise capacity and in the same conditions of
natural and artificial lighting, the effect of melatonin supplementation on exercise capacity and cardiovascular changes.
Methods. The research was conducted on 4 groups of animals (n = 10 animals/group) exposed to natural or artificial lighting, supplemented or not with melatonin and subjected to physical exercise.
Results. Significant increases in aerobic exercise capacity (AEC) after training were observed in animals exposed to natural
lighting, compared to those exposed to artificial lighting; there were significant decreases of AEC in animals supplemented
with melatonin, exercise trained and subjected to natural and artificial lighting, compared to those obtained in animals without
melatonin administration. The cardiovascular indicators, determined two weeks after exercise, showed impaired cardiovascular
adaptation.
Conclusions. Both natural and artificial lighting increased aerobic exercise capacity, though the latter in a more reduced
manner. Melatonin supplementation decreased aerobic exercise capacity under natural and artificial lighting conditions. Artificial lighting, with and without melatonin supplementation, affected cardiovascular adaptation to exercise.
Key words: natural lighting, artificial lighting, melatonin, exercise.
Rezumat
Premize. Există dovezi care atestă că expunerea la lumină influenţează activităţile profesionale şi fizice zilnice ale omului.
Secreţia de melatonină este dependentă de fotoperiodicitatea din mediu şi orice modificare de ritm secretor poate contribui la
disfuncţii sistemice.
Obiective. Studiul urmăreşte pe de o parte evaluarea efectului expunerii la lumină naturală şi artificială asupra capacităţii
de efort fizic şi pe de altă parte în ce măsură suplimentarea cu melatonină, în aceleaşi condiţii de iluminare, influenţează capacitatea de efort fizic şi activitatea cardiovasculară la şobolani.
Metode. Pentru efectuarea studiului s-au utilizat 4 loturi de animale (n=10) expuse la lumină naturală şi artificială, supuse
efortului fizic, la care s-a administrat sau nu melatonină.
Rezultate. Rezultatele obţinute au arătat o creştere semnificativă a capacităţii de efort fizic aerob (AEC) la animalele expuse
la lumină naturală comparativ cu cele expuse la lumină artificială; AEC a scăzut semnificativ la animalele supuse efortului
fizic, expuse la lumină naturală şi artificială, la care s-a administrat melatonină, comparativ cu valorile obținute la animalele
fără administrare de melatonină. Parametrii cardiovasculari, apreciaţi la două săptămâni după efortul fizic, au arătat o alterare
a adaptării cardiovasculare.
Concluzii. În concluzie, putem afirma că atât lumina naturală, cât şi cea artificială au crescut capacitatea de efort fizic
aerob, efectul luminii artificiale fiind mai redus. Suplimentarea cu melatonină a diminuat capacitatea de efort fizic aerob în
condiţii de iluminare naturală sau artificială. Lumina artificială, cu sau fară administrare de melatonină, a interferat cu adaptarea
cardiovasculară la efort fizic.
Cuvinte cheie: lumină naturală, lumină artificială, melatonină, efort fizic.
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environmental photoperiodicity or circadian light rhythm:
daylight reduces its production, while the darkness of
night increases it about 10 times (Reiter, 1997; Youngstedt
et al., 2016). Most studies have shown a favorable effect
of melatonin supplementation on exercise in animals
(Vingradova et al., 2007; Hara et al., 1997; Bicer et al.,
2012) and humans (Ochoa et al., 2011; Maldonado et al.,
2012; Atkinson et al., 2001; Atkinson et al., 2005).
Importantly, recent research suggests that melatonin
plays an influent and general beneficial role in various
cardiovascular diseases, including heart failure and
myocardial injury, hypertension and atherosclerosis
(Pandi-Perumal et al., 2016; Dominguez-Rodriguez, 2012;
Sun et al., 2016). Decreased melatonin levels were reported
in all cardiovascular pathological conditions (PandiPerumal et al., 2016). Melatonin may affect cardiovascular
pathophysiology via both receptor-mediated and receptorindependent mechanisms (Dominguez-Rodriguez, 2012).
Two classic melatonin membrane receptors (MT1 and
MT2), known to be present in the heart and vascular system,
have dual effects, vasoconstriction and vasodilatation,
and can generate both beneficial and unfavorable effects
(Dominguez-Rodriguez, 2012); however, the receptorindependent actions of melatonin relate to its protective
antioxidant function (Dominguez-Rodriguez, 2012).
Considering that cardiovascular diseases are the first
cause of death worldwide, the low toxicity and possible
cardioprotective role of melatonin could have important
clinical implications.

Lighting is one of the fundamental elements that ensure
optimal conditions for life and human activity (Duffy &
Czeisler, 2009).
Natural lighting is provided by non-ionizing light
radiation, at a wavelength of 0.4-0.7 micrometers, for which
the main source is the sun (48% of solar radiation) (Knight
et al., 2005). Light is an important factor for biorhythm,
especially circadian rhythm. Natural lighting influences
daily professional and physical activities conducted in the
natural environment (Brown, 1994). Artificial lighting is
used to ensure adequate brightness for daytime activities,
nocturnal professional activities (shift work) and sports
activities or nocturnal field competitions (***, 2009).
Luminescent or fluorescent artificial lighting, also named
“cold light”, is the closest to natural light, preferentially
used and the most profitable in economic terms (***,
2009).
However, light exposure is the best known acute
suppressor of nocturnal melatonin; the invisible nonionizing radiation in the extremely low frequency range
(e.g., 60 Hz) seems to be able to modify pineal melatonin
synthesis (Reiter & Richardson, 1992). In a research
conducted under to different lighting conditions, a decrease
in exercise capacity, changes in strategies for energy
production and antioxidant protection were observed in
aging animals (Vingradova et al., 2007).
Human physical activity can be considered as complex
“stress” in terms of intensity and duration, during which the
disruption of homeostasis causes favorable or unfavorable
adaptive processes, with impact on exercise capacity.
Exercise is beneficial to health, but during endurance or
high intensity exercise and overtraining, the body generates
reactive oxygen species which are known to result in
oxidative stress; oxidative and nitrosative stress is caused
by the imbalance between reactive oxygen and nitrogen
species, with the inefficiency of antioxidant defense
mechanisms. Exhausting physical exercise induces prooxidant effects (Dejica, 2001; Tache, 2001) and multiple
neuromuscular, endocrine, metabolic, cardiopulmonary
and psycho-emotional stress, associated with subsequent
complications: inflammation and skeletal muscle lesions
(Van Reeth, 1994), myocardial injury, kidney and liver
failure, pulmonary edema (Vornicescu et al., 2013).
The administration of antioxidants, natural nutritional
or synthetic non-nutritional ones, improves the body’s
antioxidant defense (Augustyniak et al., 2010; Powers et
al., 2004; Yavari et al., 2015; Carocho & Ferreira, 2013;
Surai, 2015; Martoma, 2009; Shebis et al., 2013). In line
with this idea, melatonin (5-methoxy-N-acetyltryptamine,
the major hormone produced by the pineal gland) is
now widely used, being a very potent, endogenously
produced free radical scavenger (with higher effects than
those of vitamin E) (Pieri et al., 1995), a broad-spectrum
antioxidant and an inexpensive drug with low toxicity
and simple exogenous administration (Vornicescu et al.,
2013; Ianăş et al., 1991). Melatonin is also a chronobiotic
and chronohypnotic internal sleep facilitator (Vornicescu
et al., 2013; Langer et al., 1997; Mistraletti et al., 2015;
Morandi et al., 2015), its secretion being dependent on

Objectives
This experimental study was designed to evaluate the
effect of natural and artificial lighting on exercise capacity
and in the same conditions of natural and artificial lighting,
the effect of melatonin supplementation on exercise
capacity and cardiovascular changes.

Hypothesis
Melatonin supplementation during light exposure,
both in artificial and natural conditions, can modulate the
exercise capacity and cardiovascular parameters of rats by
its antioxidant effect. The effects depend on the melatonin
dose, type of exercise, age of animals and duration of light
exposure.

Material and methods
The research was approved by the Ethics Board of the
“Iuliu Hațieganu” University of Medicine and Pharmacy
Cluj-Napoca.
Research protocol
a) Period and place of the research
The research was conducted in the Experimental
Research Laboratory of the Department of Physiology
of the “Iuliu Hațieganu” University of Medicine and
Pharmacy Cluj-Napoca, between January 2014 - April
2014.
b) Subjects and groups
The study was performed on Wistar rats aged 18 weeks,
weighing 180-200 g, maintained in adequate vivarium
conditions: temperature and humidity, normocaloric food
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20 g/day/animal, granulated fodder, water ad libitum.
Groups
The research was conducted on 4 groups of animals (n
= 10 animals/group):
- group I - supplemented with melatonin, exposed to
natural lighting, and subjected to physical exercise;
- group II - supplemented with melatonin, exposed to
artificial lighting, and subjected to physical exercise;
- group III - exposed to natural lighting and subjected
to physical exercise;
- group IV - exposed to artificial lighting and subjected
to physical exercise.
c) Tests applied
The testing of aerobic exercise capacity (AEC) was
based on the swimming test in a pool 100/40/60 cm in size,
with a water level of 30 cm and a water temperature of
21-23ºC (Nayanatara et al., 2005). The measurements were
carried out at 07.00 am. AEC was measured in seconds.
The duration of exercise was 14 days. The studied time
points were day 1, day 7, and day 14.
Cardiovascular changes during exercise based on
direct measurements of blood pressure (BP) and heart rate
variability and indirect measurements of pulse pressure
and mean arterial pressures were assessed by using a blood
pressure device (sleeve tail) and a Biopac MP 150 device.
BP values were expressed in mm Hg, and heart rates were
expressed in cycles/min. The measurements were made on
day 14, one hour after the end of the experiment.
The animals were exposed to moderate 40 W artificial
fluorescent lighting at an intensity <50 Lux, at 1.5 m
distance from the animal, for 24 hours, daily, during 14
days.
Melatonin, Mellow Tonin (Secom®), was administered
in a dose of 3 mg/kg body weight, by oropharyngeal
gavage, at 06.00 am, before exercise, for 14 days.
d) Statistical processing
Descriptive statistics elements were calculated, and
data were presented using indicators of centrality, location
and distribution.
To test normal distribution, the Shapiro-Wilk test was
used. If data had a normal distribution, the ANOVA or t
(Student) test was used; in the case of an uneven distribution
of values or ranks, the non-parametric Kruskal-Wallis,
Mann-Whitney (U) or Wilcoxon test was employed. The
level of statistical significance for the tests used was α =
0.05 (5%).
Statistical processing was performed with Excel
(Microsoft Office 2007) and with the Stats Direct v.2.7.2
program. The results were graphically represented using
Excel (Microsoft Office 2007).

a) The influence of melatonin supplementation on
AEC under natural and artificial lighting conditions was
studied in groups I and II; the influence of natural and
artificial lighting on AEC was studied in groups III and IV
(Figure 1 and Tables I, II).
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Fig. 1 – Exercise capacity values (seconds) in the studied groups.
Table II
Comparative analysis and statistical significance for exercise
capacity values (seconds) in the studied groups - effects of time
variance.
Group \ Time
GI
G II
G III
G IV

D1-D7
< 0.001
< 0.01
< 0.01
< 0.01

Time variance (p)
D7-D14
D1-D14
< 0.01
< 0.01
< 0.01
< 0.001
< 0.01
< 0.001
< 0.01
< 0.01

Our results show the following:
- AEC significantly increases in trained animals
exposed to natural and artificial lighting after 14 days,
compared to initial values;
- AEC significantly increases after 7 days of training
in animals exposed to natural lighting, compared to those
exposed to artificial lighting;
- AEC significantly decreases in animals supplemented
with melatonin, exercise trained and subjected to natural
and artificial lighting, compared to non-supplemented
animals;
- AEC significantly increases after 14 days in animals
supplemented with melatonin, exercise trained and
subjected to natural and artificial lighting, compared to
initial values.
Considering all four groups together, at each evaluation
moment (day 1, 7 and 14), highly statistically significant
variances were recorded (p<0.001).

Table I
Comparative analysis and statistical significance for exercise capacity values (seconds) in the studied groups
- effects of testing conditions.
Parameter
Comparison
groups
Day \ p
D1
D7
D14

Melatonin effect
I-III
II-IV
(Natural)
(Artificial)
p
p
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001

Lighting effect
I-II
III-IV
(Mel+Ex)
(Ex)
p
p
< 0.05
< 0.001
NS
< 0.01
< 0.01
NS

Combined effect
I-IV
II-III
(Mel+N/A)
(Mel+A/N)
p
p
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001

Legend: Mel - melatonin, Ex - exercise, N - natural lighting, A - artificial lighting, NS - non-significant.
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Table III
Comparative analysis and statistical significance for pulse rates (cycles/min), systolic and diastolic BP, mean BP (mm Hg) and pulse
pressure in the studied groups - effects of testing conditions.
Parameter
Comparison
groups
Cardiovascular
parameter \ p
Pulse
Systolic BP
Diastolic BP
Average BP
Pulse pressure

Melatonin effect
I-III
II-IV
(Natural)
(Artificial)

Lighting effect
I-II
III-IV
(Mel+Ex)
(Ex)

p

p

p

< 0.001
< 0.001
< 0.05
< 0.001
< 0.01

< 0.001
< 0.001
< 0.001
< 0.001
< 0.001

< 0.001
< 0.01
NS
NS
< 0.05

p
< 0.05
< 0.001
< 0.001
< 0.001
< 0.001

Combined effect
I-IV
II-III
(Mel+N/A)
(Mel+A/N)
p

p

< 0.001
< 0.001
< 0.001
< 0.001
< 0.001

< 0.001
< 0.001
< 0.01
< 0.001
< 0.001

Legend: Mel - melatonin, Ex - exercise, N - natural lighting, A - artificial lighting, NS - non-significant.

Considering all three evaluation moments together,
in each group (group I, II, III and IV), highly statistically
significant variances were recorded (p<0.001).
b) Cardiovascular changes under the influence of
melatonin supplementation and lighting, depending on
exercise (Figures 2, 3 and Table III).

supplemented with melatonin (group II), compared to
animals exposed to natural lighting and supplemented with
melatonin (group I);
- significant increases in pulse, systolic BP, diastolic
BP, mean BP and pulse pressure in exercise trained animals
exposed to artificial lighting (group IV), compared to
animals exposed to natural lighting (group III).
The comparative analysis in the studied groups
also showed no statistical significance for diastolic BP
and average BP between groups I and II (melatonin
supplemented), a statistical significance (p< 0.05) for
pulse values between groups III and IV (natural and
artificial lighting), for diastolic BP between groups I and
III (natural lighting) and for pulse pressure between groups
I and II (melatonin supplemented), and a highly statistical
significance (p< 0.001) between all other two groups.
Considering all four groups together, for all parameters
measured: pulse rates (cycles/min), systolic and diastolic
BP, mean BP (mm Hg) and pulse pressure, highly
statistically significant variances were recorded (p<0.001).

cycles/min
105
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Average

Min - Max

25% - 75%

100
95
90
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65
60
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II
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IV

Pulse

Fig. 2 – Pulse rates (cycles/min) in the studied groups.

Discussions
Several studies mentioned a relationship between
melatonin and light, melatonin and exercise, or the favorable
or unfavorable effects of melatonin supplementation on our
body, in correlation with oxidative stress (Pandi-Perumal et
al., 2016; Dominguez-Rodriguez, 2012; Sun et al., 2016).
However, in the literature, we found little evidence about
the combined effect of melatonin supplementation and
lighting conditions on exercise capacity and cardiovascular
response.
Our results concerning the reaction of the body in
relation to the above mentioned parameters were compared
with the research of other authors, in animals and humans.
The value of this experimental study resides in the complex
statistical analysis that evaluates and compares all these
multiple variables that influence each other.
As it was expected, in our research the best AEC results
were obtained by the trained animals exposed to natural
lighting. This may be due to neuroendocrine mechanisms
activated by physical stress, mainly to the sympathoadrenal
system and the hypothalamic-pituitary-adrenal axis (Staicu
& Tache). Sun exposure or exercise in natural lighting
improves hormonal responses (blood melatonin), quality
of sleep and therefore, physical status and quality of life
(Lee et al., 2014; Atkinson et al., 2008). There is an
exercise-related increase of melatonin levels, which is

mm Hg
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IV
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Mean BP

IV

I

II
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Pulse pressure

Fig. 3 – Systolic and diastolic BP, mean BP (mm Hg) and pulse
pressure in the studied groups.

The cardiovascular indicators determined one hour
after exercise show impaired cardiovascular adaptation:
- significant increases in heart rate and significant
decreases in systolic BP and pulse pressure in exercise
trained animals exposed to artificial lighting and
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et al., 2015; Lee et al., 2015). In humans, oral melatonin
supplementation associated with acute physical exercise
reversed oxidative stress, improved defense and lipid
metabolism, and led to an improvement in fitness capacity
(Maldonado et al., 2012). Melatonin supplementation
before intense physical exercise reduced muscle damage
by modulating the associated oxidative stress and
inflammatory signaling (Ochoa et al., 2011).
Other studies discussed the unfavorable effects of
melatonin (Pandi-Perumal et al., 2016; Sun et al., 2016;
Arushanian & Ovanesov, 1989; Arushanian et al., 1989).
When administered in a low dose (0.1 mg/kg), pineal
melatonin either induced no change or decreased the rats’
locomotor activity and exploratory behavior (Arushanian
& Ovanesov, 1989), but when administered in young
animals (at 4 months of age), melatonin did not influence
their exercise capacity (Vingradova et al., 2007). High
doses (1.0 and 10.0 mg/kg) were effective only in the night
hours (01.00-03.00); during the day, the effect of 1.0 mg/kg
hormone administration generated increased immobility
(Arushanian & Ovanesov, 1989). In rats, melatonin
induced an imipramine-like effect on circadian mobility,
and potentiated the antidepressant action in animals with a
low baseline locomotor activity (Arushanian et al., 1989).
Animal studies also suggested that melatonin had dual
effects on the vasculature, depending on the specific type
of activated receptor (MT1 or MT2) (Pandi-Perumal et
al., 2016); MT1-activation generated vasoconstriction and
MT2-activation induced vasorelaxation (Pandi-Perumal et
al., 2016). It appears that these receptors are not related
to the melatonin protective direct free radical scavenging
properties and impaired protection of heart and brain.
In our research, AEC decreased in trained animals
supplemented with melatonin, probably due to circadian
rhythm disturbances in the groups subjected to natural
and artificial lighting, to sleep disturbances and fatigue
(Ponsford, et al., 2012); in addition, the inhibitory prooxidant effect of melatonin in high doses (3 mg/kg/day),
with reduced antioxidant defense and decreased locomotor
activity (as it was presented above) (Arushanian &
Ovanesov, 1989) can be involved. It is not known whether
there are significant residual effects of this hormone on
physical performance in trained subjects (Arushanian et
al., 1989). Further research is needed regarding the daytime
effects of melatonin administration on performance.
Nevertheless, AEC values increased over time (on day
14 compared to day 7), and this was interpreted as an
adaptation of the body to exercise and lighting conditions
with a beginning of melatonin’s beneficial effect, which in
time could exceed the high values of non-supplemented
animals. Moreover, it is known that exposure of the body to
metabolic, oxidative and inflammatory stress from chronic
high-intensity training could lead to homeostatic balance
which controls these responses and prepares the body
for the training sessions, for the benefit of performance
in athletes (Huertas, 2011). The duration of melatonin
supplementation could also have been too short, in humans
being proved that melatonin has a positive effect in
modulation of the circadian cycle (and improving sleep),
after four weeks of daily treatment (Leonardo-Mendonça
et al., 2015).

more pronounced in the morning (Marrin et al., 2011).
AEC values were also increased in subjects trained under
artificial lighting conditions. The results correlate well,
given the fact that fluorescent light is similar to natural light
(***, 2009) and the same neuroendocrine mechanisms are
involved. The minimal differences that occurred between
these two parameters are possibly due to stress caused by
artificial lighting, with an inhibitory effect on melatonin
secretion (Reiter & Richardson, 1992; Golombek et
al., 1992) and changes in the circadian rhythm (in rats,
melatonin secretion from the pineal gland is circadian
and closely coupled to circadian rhythms during physical
exercise) (Tamarkin et al., 1980). In line with this idea, it
was observed that in rats, swimming suppresses melatonin
content of the pineal gland, by increasing the outflow of
melatonin (Troiani et al., 1988). Moreover, it seems that
melatonin suppression induces enhanced immobility in the
forced swimming test model (through excessive release of
serotonin) (Voiculescu et al., 2015), which can also explain
the lower AEC values observed by us in trained animals
subjected to artificial lighting.
Exercise can influence melatonin levels (Van Reeth,
1994). Non-photic stimuli can exert phase shifts in human
circadian rhythms (Van Reeth, 1994), but reports on the
induction of phase advances in melatonin rhythm through
exercise are rarer, as are the effects of phase-shift in body
temperature rhythm (Atkinson et al., 2007). In another
study in which participants were exposed to bright light
(10,000 lux) or remained in dim light (<50 lux), it was
observed that a light program based on chronobiological
rhythm can reduce basal temperature during morning effort
in hot conditions (Atkinson et al., 2008).
Studies regarding the effect of melatonin
supplementation on animal activity and behavior have
provided mixed results. It appears that the effect of
melatonin supplementation on exercise capacity is dose
and age-dependent.
Several papers have shown the beneficial effect of
melatonin administration during physical exercise in
animals. It is well known that exercise (e.g., swimming)
imposes severe oxidative stress and increases lipid
peroxidation in the liver, muscle and brain. Pre-treatment
with melatonin, and other indoleamines to a lesser extent
(5-methoxytryptamine, 5MT, or 6-hydroxymelatonin,
6HM), provided protection against oxidative damage
associated with swimming for 60 minutes (Hara et al.,
1997). Antioxidant supplementation can improve the
lipid profile and exercise capacity of trained rats (Kim
et al., 2004). In acute exercise, increased production of
free radicals and inhibition of antioxidant activity are
prevented by melatonin administration (Bicer et al., 2012).
In the melatonin-treated groups, decreases in the plasma
concentrations of IL and TNF-α were recorded (Borges Lda
et al., 2015). In mature and senescent animals, melatonin
had a stimulating effect on age-related physical activity,
such as a reduction of exercise capacity depression and
normalization of antioxidant protection (Vingradova et
al., 2007). Even some exercise-induced disorders (liver,
kidney and nervous system inflammatory damage) were
ameliorated with melatonin treatment through antioxidant
capacity and other beneficial endogenous effects (Gedikli
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It is well documented that intensity and duration of
exercise influence a considerable number of physiological
variables (Beck et al., 2015), e.g. blood pressure and heart
catalase activity (Barbosa et al., 2013).
In our study, an impaired cardiovascular adaptation
was observed in exercise trained animals supplemented
with melatonin; significant increases in heart rate and
significant decreases in systolic BP and pulse pressure
were determined in subjects exposed to artificial lighting,
in comparison with those exposed to natural lighting
and exercise trained animals non-supplemented with
melatonin; significant increases in all parameters (pulse,
systolic BP, diastolic BP, mean BP and pulse pressure)
were highlighted in animals exposed to artificial lighting,
compared to those exposed to natural lighting.
These observations are consistent with the data of some
other authors regarding impaired cardiovascular response
under the influence of melatonin (Atkinson et al., 2005;
Pandi-Perumal et al., 2016). A possible explanation of this
is that in order to compensate for “sleepiness” associated
with high morning melatonin concentrations, early morning
exercise may require higher adrenergic stimulation to
potentially offset melatonin effects (Kraemer et al., 2014).
Regarding the combined effect of lighting conditions and
timing of exercise, the literature highlights the importance
of phase-delaying effects. Continuous light exposure may
alter nocturnal melatonin blood levels (Brown et al., 1991),
and combining bright light (late in the evening) and exercise
(early in the morning) produces significant additive phasedelaying effects (Youngstedt et al., 2016). Timing of
exercise is important in obtaining phase-shifting effects,
morning and evening exercise providing different effects
on the circadian melatonin rhythm: morning and afternoon
exercise may eventually enhance parasympathetic activity
(Yamanaka et al., 2015), slowing the heart rate, while night
exercise was associated with 1 to 2 hours phase delays,
both in melatonin and TSH rhythm (Van Reeth, 1994).
The loss of temporal variation in other hormones can also
contribute to biological disorders, particularly in the case
of those involving the hypothalamic-pituitary axis. The
reduced variation of physical exercise, stress from the
environment, and the thermal gradients that characterize
modern lifestyle can reduce the autonomous dynamic
range and induce a decrease of heart rate variability as well
as a multitude of systemic dysfunctions (Yun et al., 2005).
The intensity of exercise is also correlated with plasma
melatonin levels. It has been shown that short-term
exercise acutely affects plasma melatonin levels in healthy
individuals (Carr et al., 1981; Beck et al., 2016), depending
on lighting during exercise, time of day, exercise intensity.
An intense physical activity causes transient increases in
plasma melatonin, in both sedentary and trained women;
the melatonin level increased during all sessions of
exercises and decreased toward the basal value when it was
measured thirty minutes after the end of each exercise (Carr
et al., 1981). Serum melatonin increases after exercise, but
remains clearly below the night level (Ronkainen et al.,
1986).
In our experiment, the most critical results were
obtained in subjects supplemented with melatonin and
trained in artificial lighting. Given the fact that exercise

was performed in the morning, the lowered/suppressed
melatonin level which increases the immobility state
and the imbalanced nervous vegetative and hormonal
activity could also affect the cardiovascular response.
Our results showed absent or lower statistical significance
between groups I and II, supplemented with melatonin,
for systolic and diastolic BP and mean BP (mm Hg). The
explanation may reside in the moderate melatonin level
as an ergogenic aid, particularly during the wakefulness
period, and the timing of administration; for swimming
rats, exercise tolerance is dependent on the time of day
(Beck et al., 2016).
Globally, these results were contrary to what we
expected, namely a positive correlation between artificial
lighting, exercise and cardiovascular effects of melatonin
supplementation. An ineffective dose, the duration of
exposure or a possible impaired administration, or efficacy
of MT1 and MT2 melatonin receptors could also lead to
this result. Therefore, more extensive trials are needed
to evaluate the role of exercise in relation to oxidative
stress and melatonin effectiveness as a novel therapeutic
intervention in cardiovascular diseases.

Conclusions
1. Both natural and artificial lighting increased aerobic
exercise capacity, though the latter in a more reduced
manner.
2. Melatonin supplementation decreased aerobic
exercise capacity under natural and artificial lighting
conditions.
3. Artificial lighting, with and without melatonin
supplementation, affected cardiovascular adaptation to
exercise.
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Virtual occupational therapy in a child with cerebral palsy
Terapia ocupațională virtuală la un copil cu paralizie cerebrală infantilă
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Abstract
Background. Virtual occupational therapy using adapted Movement-Based Interactive Video Games and the Microsoft’s
Kinect Xbox 360® sensor of motion is a promising new therapy for children with cerebral palsy.
Aims. To follow the evolution of a child with cerebral palsy who benefited from long-term virtual occupational therapy.
Methods. We report the evolution of a 7-year-old girl with cerebral palsy stage I GMFCS and stage I MACS presenting
with left hemiparesis predominant in the lower limb, who played MIRA interactive video games using the Kinect Xbox sensor
for 14 months, with a frequency of 3 sessions/week and a duration of 30 minutes/session. During this period, she also benefited
from conventional therapy for cerebral palsy (kinesiotherapy, hydrokinesiotherapy and conventional occupational therapy).
Results. At the final visit, the child no longer neglected her left side, the spasticity on the triceps surae muscle decreased
from 2 to 1+ on the Modified Ashworth Scale, heel strike on her left foot was possible with the use of orthopaedic shoes and a
hinged ankle foot orthosis, and the child acquired unipodal balance on the left foot for 10 seconds. The ABILHAND-kids score
improved from 37 to 39 points (4.76% amendment), the QUEST score improved from 95.52 to 97.76 (2.24% amendment) and
the Pediatric Balance Scale improved from 49 to 54 points (9.25% amendment). Both parents and the child considered the new
method as ”very efficient” (5 points out of 5) at the final satisfaction questionnaire. No adverse effect of the exergaming was
reported during 14 months of follow-up.
Conclusions. Long-term virtual occupational therapy associated with the conventional rehabilitation program improved
motor function and performance in a child with cerebral palsy and hemiparesis. Virtual occupational therapy was well tolerated, showing no adverse effects after 14 months. The child enjoyed playing MIRA interactive video games, ensuring a good
compliance to treatment.
Key words: virtual occupational therapy, cerebral palsy, kinect sensor, interactive video games
Rezumat
Premize. Terapia ocupațională virtuală, folosind jocuri video interactive adaptate copiilor cu dizabilități neuromotorii și
senzorul de mișcare Kinect Xbox 360, este o metodă nouă și promițătoare în tratamentul copiilor cu paralizie cerebrală infantilă.
Obiective. Urmărirea evoluției unei fetițe cu paralizie cerebrale infantilă care a beneficiat pe termen lung de terapie
ocupațională virtuală.
Metode. Prezentăm cazul unei fetițe în vârstă de 7 ani, cu paralizie cerebrală infantilă stadiul I GMFCS, stadiul I MACS,
cu hemipareză stangă predominant crurală, care s-a jucat pe platforma MIRA de jocuri video interactive, folosind senzorul de
mișcare Kinect Xbox 360 pe o perioadă de 14 luni, cu o frecvență de 3 sesiuni/săptămână, cu o durată de 30 de minute/sesiune.
În această perioadă, ea a beneficiat și de terapia convențională pentru paralizia cerebrală infantilă (kinetoterapie, hidrokinetoterapie și terapie ocupațională convențională).
Rezultate. La consultația finală, fetița nu mai prezenta hemineglijență stângă, spasticitatea tricepsului sural a scăzut de la 2
la 1+ pe scala Ashworth modificată, atacul solului cu talonul era posibil în stânga, cu ajutorul ghetelor ortopedice și a ortezei
de picior mobilă, iar sprijinul unipodal stâng a fost achiziționat, fiind posibil pentru maxim 10 secunde. Scorul ABILHANDkids s-a îmbunătățit de la 37 la 39 de puncte (4,76% ameliorare), scorul QUEST s-a îmbunătățit de la 95,52 la 97,76 (2,24%
ameliorare), iar scorul Pediatric Balance Scale s-a îmbunătățit de la 49 la 54 de puncte (9,25% ameliorare). Atât părinții, cât și
fetița au considerat metoda ca fiind ”foarte eficientă” (nota 5 din 5) la chestionarul de autosatisfacție de la final. Nici o reacție
adversă nu a fost raportată după 14 luni de terapie ocupațională virtuală.
Concluzii. Terapia ocupațională virtuală aplicată pe termen lung, alături de programul convențional de recuperare, a
îmbunătățit performanțele motorii și funcționalitatea la o fetiță cu paralizie cerebrală infantilă. Terapia a fost bine tolerată, fără
nici un efect advers pe o perioadă de 14 luni. Jocurile din platforma MIRA au fost distractive, acest lucru asigurând o bună
complianță la acest tip de tratament,
Cuvinte cheie: terapie ocupațională virtuală, paralizie cerebrală infantilă, jocuri video interactive.
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Introduction

Function Classification System (GMFCS) and level I
according to the Manual Ability Classification System
(MACS), caused by a hypoxic-ischemic injury at birth.
She also suffers from hypermetropic astigmatism and
convergent strabismus.
MRI, performed at the age of 2, revealed periventricular
leukomalacia in the right hemisphere.
At the first visit, in October 2014, she complained
of difficulty in running, jumping, climbing stairs and
difficulty in playing games that require bimanual abilities
and coordination.
On clinical examination, the Babinski sign was positive
on the left side, deep tendon reflexes were asymmetric,
exaggerated on the left side, and moderate spasticity,
quantified as 2 on the Modified Ashworth Scale, was noticed
for the triceps surae muscle. Discrete dyskinesia was also
recorded in the left hand. The patient predominantly used
her right hand, with a tendency to ignore the left hand. Fine
motor tasks could be performed with both hands, however
with a moderate difficulty with the left hand. She was able
to walk independently, but heel strike was impossible on the
left side. She was able to run, but at a slow speed. Unipodal
balance and jumping on the left foot were impossible.
At the age of one, the child started a physical
therapy program consisting of kinesiotherapy, the
Bobath neurodevelopment method, 5 sessions/week,
hydrokinesiotherapy, 2 sessions/week, and occupational
therapy, 2 sessions/week.
c) Tests applied
The initial ABILHAND-kids score was 37 of a
maximum of 42, the initial QUEST score was 95.52 from a
total of 100, and the initial Pediatric Balance Scale was 49
out of a maximum of 56.
Since October 2014, the patient benefited from the
new virtual occupational therapy method, using the MIRA
platform and the Xbox Microsoft Kinect sensor.
The interactive video games from the MIRA platform
were played for 30 minutes per session, 3 times/week,
from October 2014 to December 2015.
In cooperation with rehabilitation professionals
(rehabilitation physician, physiotherapist, occupational
therapist and psychologist), a new scoring system for
the quantification of upper limb motor function and
performance called MIRA testing schedule was developed.
It comprises 3 games from the MIRA platform (Move,
Follow, Catch), played with each hand for two minutes
(Fig. 1). This score proved to be a valid and reliable testing
tool in our previous study (Moldovan et al., 2014).

Play is a central part in a child’s life. Novel sensors
of motion such as the Kinect Xbox® sensor permits the
child to play video games and move at the same time.
Tasks seen in these movement-based interactive video
games (MBIVG) resemble the tasks used in conventional
occupational therapy for children with neurological
impairments. The amount of performed limb movements
calculated with accelerometers during MBIVG sessions
proved to be three times higher than during conventional
rehabilitation therapy sessions in children with cerebral
palsy (Zoccolillo et al., 2015). An energy expenditure
was also reported in disabled persons who benefited from
MBIVG (Deutsch et al., 2015).
Recent studies suggest that MBIVG are a very engaging
and motivating type of therapy (Green & Wilson, 2012).
Besides being a highly motivational therapy, one of the
main advantages of therapy with interactive video games
is the possibility of using it at home (Sevick et al., 2016).
Being fun and motivational, the method is very well
accepted by children, and seems to be effective in improving
arm motor control, functional status, activities of daily
living (ADLs) and balance in children with cerebral palsy
(Zoccolillo et al., 2015; Luna-Oliva et al., 2013; Winkels et
al., 2013; Tarakci et al., 2013; Gordon et al., 2012).
An improvement of the Gross Motor Function Measure
(GMFM) was reported in children with cerebral palsy (CP)
who had played MBIVG for 8 weeks (Camara Machado et
al., 2016).
However, children with neurological impairments need
games that are adapted to their neurological performance
in order to avoid the frustration caused by the impossibility
of accomplishing tasks that a healthy child would easily
perform (Pool et al., 2016). For this reason, MIRA REHAB
has developed clinically based video exergames as a tool
for rehabilitation therapy containing exercises that have
the potential to improve motor function.
The purpose of this study was to describe the evolution
of a cerebral palsy patient presenting with left hemiparesis
during her treatment which included MIRA exergames
with Kinect Xbox® sensor for a period of 14 months.

Hypothesis
Virtual occupational therapy could be a new efficient
method in the treatment of children with cerebral palsy.

Material and methods
The intervention was approved by the Ethics Committee
on Human Research of the “Iuliu Hațieganu” University
of Medicine, Cluj-Napoca, Romania. The child’s parents
authorized her participation in the study by signing a free
and informed consent form.
Research protocol
a) Period and place of the research
From October 2014 to December 2015, the patient
attended a complex rehabilitation program in the “Maria
Beatrice” Socio-Medical Services Complex, Alba-Iulia.
b) Subject
STI is a 7-year-old girl, diagnosed with left spastic
hemiparesis CP, level I according to the Gross Motor

Results
At the final visit, the child showed improved motor
skills, she was able to run and climb stairs without any
assistance and no longer complained of difficulty in playing
games that require bimanual abilities and coordination.
She no longer neglected her left side. Attention and visualspatial skills were also improved. Spasticity in the triceps
surae muscle decreased to 1+ on the Modified Ashworth
Scale. Heel strike on her left foot was possible with the
use of orthopaedic shoes and a hinged ankle foot orthosis.
Independent finger movements of the left hand remained
impossible, unipodal balance on the left foot was possible
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Fig. 1 – Snapshots of the MIRA video games; in order: Catch, Follow and Move - circle path.

for less than 10 seconds, and jumping on one foot was still
impossible.
The final ABILHAND-kids score improved from 37 to
39 points (4.76% amendment), the QUEST score improved
from 95.52 to 97.76 (2.24% amendment) and the Pediatric
Balance Scale improved from 49 to 54 points (9.25%
amendment) (Table I).

applied. The main progress achieved after one year of
rehabilitation was in the field of balance and coordination.
MIRA testing schedule showed the highest improvement
of the four assessments (33.31%). Initially, the score for
the left upper limb was much lower than for the right upper
limb due to lower motor control and spatial neglect of
the left side. As MBIVG focused on the left upper limb,
after 3 months of training, the score for the left hand was
even better than the one for the right hand. Consequently,
both sides were trained and the final scores showed equal
performance for both sides.
Due to its high performance in identifying joint
movements, it is generally accepted that the Kinect sensor
can be used to assess the range of motion movements of the
upper and lower limbs (Guess et al., 2016; Seo et al., 2016;
Lahner et al., 2015; Hawi et al., 2014). Thus, it could also
be used to assess motor performance in disabled persons
(Rammer et al., 2014; Rocha et al., 2014).
The Kinect sensor provides analytical data that are
hardly noticed by the clinician’s eyes such as speed of the
movement (average and maximum speed), acceleration
(average and maximum acceleration) and total 3D distance
of movements. It also provides functional data such as the
total points gained in MIRA games. Since task achievement
is rewarded with points, the score (total points) seems
to quantify the function and performance of the limbs.
However, achieving tasks also requires balance, visualspatial coordination, hand-eye coordination, attention, a
satisfactory IQ and a good visual acuity.
The MIRA platform provides adapted games for
children with neurological impairments. Exergames
are appreciated by both children and parents, and we
consider them to be a promising new tool for rehabilitation
professionals in the treatment of CP children.
The MIRA testing schedule is, to our knowledge, the
first virtual assessment for the function and the performance
of the upper limbs in children with CP. It seems to be a
valid and reliable testing tool in our experience, but larger
studies are needed to consolidate our findings.
Currently, there are no long-term studies in the literature
regarding the effect of MBIVG over time in children with
CP. The child in the current case study showed a constant
clinical improvement during the 14-month follow-up, with
no adverse effect.

Table I
The evolution of motor function tests during the study.
Score
ABILHAND-kids
QUEST
Pediatric Balance Scale
MIRA testing schedule

Initial
score
37
95.52
49
1489

Final
Amendment
score
39
4.76%
97.76
2.24%
54
9.25%
1895
33.31%

Maximum
of the scale
42
100
56
–

The points achieved in the MIRA testing schedule
improved over time, from 1489 to 1895 (33.31%
amendment), as shown in Fig. 2. Both parents and the child
considered the new method as “very efficient” (5 points out
of 5) at the final satisfaction questionnaire.
No adverse effect of exergaming was reported during
14 months of follow-up.
Points

Session

Fig. 2 – Evolution of the score (total points) for the left and the
right hand, gained in the MIRA testing schedule during 9 sessions
of evaluation

Discussions
MIRA games using the Kinect Xbox sensor train gross
motor skills of the upper and lower limbs, balance and
coordination of the body, visual-spatial ability, eye-hand
coordination, attention, and limit spatial neglect. All these
areas improved in the child during 14 months of followup. The amelioration noticed at the clinical examination
was sustained by the improvement in the four assessments

Conclusions
1. Long-term virtual occupational therapy associated
with a conventional rehabilitation program improved
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motor function and performance in a child with cerebral
palsy and hemiparesis.
2. Virtual occupational therapy was well tolerated,
showing no adverse effects after 14 months.
3. The child enjoyed playing MIRA interactive video
games, which ensured a good compliance to the treatment.
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Abstract
Acquiring performance in sports requires many sacrifices: physical training, most often exhausting, a healthy lifestyle and
a proper diet. Diet can often be helpful in achieving athlete performance, the recommended type of diet being different according to the type of effort, aerobic or anaerobic. This principle is valid only in the case of men; the diet regarding a sportswoman
needs to take into account menstrual cycle phases. An intensive sport produces hormonal imbalances leading to anovulatory
cycles, amenorrhea and infertility in women.
Key words: infertility, sportswomen, diet, menstrual dysfunction.
Rezumat
Performanţa sportivă necesită multe sacrificii: efort fizic intens, chiar epuizant de cele mai multe ori, un stil de viaţă sănătos
şi o dietă adecvată. Dieta poate contribui de cele mai multe ori la atingerea performanţelor sportive urmărite, regimul alimentar
fiind diferit în funcție de tipul de efort, aerob sau anaerob. Această regulă generală se respectă doar în cazul sportivilor, sportivele având nevoie de adaptarea dietei în funcţie de fazele ciclului menstrual. Sportul de performanţă, pe de altă parte, produce
dezechilibre hormonale care contribuie la apariţia ciclurilor anovulatorii, a amenoreei şi a infertilităţii.
Cuvinte cheie: infertilitate, sportive de performanţă, dietă, tulburări de ciclu menstrual.

Introduction

lowered in the luteal phase.
On the other hand, there is evidence suggesting
that high-intensity activity is associated with menstrual
dysfunction (Warren & Perlroth, 2001). Exercise can
induce hypothalamic dysfunction suppressing GnRH and
consecutively the secretion of luteinizing hormone (LH)
and follicle-stimulating hormone (FSH), which will lead
to delayed menarche or disrupt menstrual cycle patterns
(Loucks & Thuma, 2003).
Every physical activity needs energy sources for
muscle and exercise metabolism such as macronutrients
(carbohydrate, fat and protein) and micronutrients (vitamins
and minerals). The major energy source for muscular
exercise is muscle glycogen, but there are alternative
energy sources (blood glucose, intracellular lipids, free
fatty acids and amino acids) allowing muscle glycogen to
be spared and increasing the potential for prolonged high

Normal reproductive function in females is reflected by
regular menstruation. Ovarian function depends on normal
cyclic pituitary gonadotropin stimulation as a response to
pulsatile gonadotropin-releasing hormone (GnRH) release
from the hypothalamus. The absence of menses is known
as amenorrhea and is characterized by absent or infrequent
luteinizing hormone (LH) pulses causing suppressed
follicular development, ovulation and luteal activity.
Low LH leads to low levels of hormones (estrogens and
progesterone) and influences endometrial proliferation.
Monthly hormonal fluctuations can influence
performance in sport, especially in endurance sports, this
performance being correlated with plasma estrogen levels
- increased in the follicular phase (maximum plasma
concentration being reached at the end of this phase) and
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metabolic rates.
Carbohydrates as an energy source
Blood glucose, derived from liver glycogenolysis and
gluconeogenesis, is the main energy alternative to muscle
glycogen.
The use of carbohydrates as an energy source is directly
proportional to plasma insulin levels. Hypoestrogenism
stimulates pancreatic secretion of insulin, causing
intracellular penetration of glucose and therefore its use
as an energy source. On the other hand, insulin favors the
entry of amino acids into muscle and stimulates protein
synthesis. Progesterone, compared with estrogen, has
opposite effects on insulin secretion (Oosthuyse & Bosch,
2010).
Since throughout the 28 days of the menstrual cycle there
are fluctuations in both estrogen and progesterone plasma
levels, Oosthuyse & Bosch (2010) recommend the use of
the estrogen/progesterone (E/P) ratio to assess hormonal
influence on glucose, protein and lipid metabolism.
In the early follicular phase (after the period), there are
basic levels of estrogen and progesterone in the plasma,
the E/P ratio increases as the woman approaches ovulation
(starting with the mid-follicular phase, estrogen levels
being the highest before ovulation), then estrogen levels
drop. Following ovulation, the E/P ratio changes as plasma
progesterone levels become significantly higher than
estrogen levels.
Lipids as an energy source
Plasma free fatty acids derived from adipose tissue
provide another energy alternative to muscle glycogen.
Studies in animals have revealed that 17β-estradiol (E2)
favors lipid oxidation, increases resistance to endurance
effort and “saves” muscle glycogen. Progesterone reverses
estrogen effects regarding the use of lipids as an energy
source. Because in the luteal phase progesterone levels
are 12-20 times higher than in the follicular phase and
estrogens are only 3 times higher, muscle metabolism may
be affected during a menstrual cycle. Free fatty acids and
glycerol levels are higher in the follicular phase than in the
luteal phase, which proves that lipolysis is more pronounced
in this phase, and it has been shown that carbohydrate
ingestion during exercise lowers free fatty acid levels in
both menstrual phases. Although insulin levels are not
significantly different before and after physical effort, an
increase in the basal insulin level in the luteal phase could
be observed. Carbohydrate ingestion increases insulin
levels in both phases (Campbell et al., 2001).
Proteins as an energy source
Amino acids can provide approximately 10% of total
energy (depending on exercise duration and intensity,
glycogen stores and energy intake), being the most
important carbon source for maintaining normal blood
glucose levels. During recovery, amino acids play crucial
roles in glycogen restitution. Post-endurance exercise,
protein ingestion is important for skeletal muscle protein
synthesis, muscle repair and growth (Aguirre et al., 2013).
In women, protein intake during exercise is more important
when progesterone concentration is elevated because it
promotes protein catabolism (Oosthuyse & Bosch, 2010).
It is difficult to recommend a diet based on plasma
hormone levels for sportswomen who perform sustained

physical effort because they experience menstrual cycle
disorders explained by hypoestrogenism due to secondary
ovarian insufficiency (Welt et al., 2004). Estrogen
deficiency induces insulin resistance that decreases insulin
secretion from pancreatic beta-cells, decreases glucose
uptake in skeletal muscles, increases gluconeogenesis and
lipogenesis in the liver and increases lipolysis in adipocytes.
Hypoestrogenism also affects bone mineralization and
increases the risk of bone fractures and endothelial
dysfunction (Saengsirisuwan et al., 2009).
The main causes of menstrual disorders in high
performance athletes are body weight (diet), stress
(physical and psychological), followed by the sport type
and the maturity of gonads. In female athletes who begin
training before puberty, primary amenorrhea (delayed
menarche) is observed, while secondary amenorrhea
occurs in postmenarcheal athletes (Márquez & Molinero,
2013).
Minerals and sports performance
Many metabolic and physiological processes, such as
muscle contraction, bone integrity, cardiac activity, oxygen
transport, enzyme activation, need minerals, especially
iron, calcium, magnesium and zinc.
Iron (a component of hemoglobin and myoglobin) is
the most important mineral for sports performance, being
necessary for effective erythropoiesis and transport of
oxygen, which are extremely important in aerobic exercise.
On the other hand, iron is also found in mitochondrial
cytochromes (which regulate oxidative phosphorylation
activity) and very important enzymes involved in muscle
metabolism (Buratti et al., 2015). Restrictive diet and
intense physical activity could lead to iron deficiency
through inadequate intake and post-workout hematuria,
respectively, resulting in an impairment of muscular
performance (Shephard, 2016; Laza, 2007).
Calcium is one of the most important minerals in the
body, being especially involved in muscle contraction
and bone integrity. Athletes who need to pay attention
to their body weight usually have an inadequate dietary
calcium intake, and renal calcium excretion seems to be
increased after high intensity training. Moreover, when
hypoestrogenism is involved, this mineral is not properly
stored in bones.
Phosphates have ergogenic potential because they are
incorporated into ATP, an energy substrate.
Although studies have revealed no beneficial effect
of magnesium and zinc supplementation in increasing
exercise performance, hundreds of enzymes that regulate
muscle contraction, protein synthesis or oxygen delivery
in the body contain these two minerals (Williams, 2005).
Vitamins
A study from 1992 revealed that vitamin supplementation
does not enhance physical performance (Singh et al.,
1992), but vitamins B are involved in carbohydrate, fat and
protein metabolism, and their deficiency may affect both
aerobic and anaerobic performance (Williams, 2004).
Skin exposure to ultraviolet B irradiation is mandatory
for vitamin D3 production, which is why vitamin D
deficiency is frequently found in elite indoor athletes,
who must be supplemented from diet. This vitamin is
important for musculoskeletal system integrity and if
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deficiency occurs, it induces muscle fiber atrophy, with
fatty infiltration, fibrosis and prolonged muscle relaxation
time (Shuler et al., 2012). Vitamin D it is also important for
the absorption of calcium from gut and for calcium storage
in bones.
Vitamins with antioxidant properties such as vitamins E
and C prevent oxidation of membrane lipids by scavenging
free radicals, as well as muscle injury after intense workout
(Kyparos et al., 2012).
The intensity of physical exercise and sex hormone
variations
In the case of a short-term or low-intensity exercise,
hormonal changes do not considerably affect performance
(Campbell et al., 2001). Sustained physical effort, on the
other hand, induces hypoestrogenism due to secondary
ovarian insufficiency related to weight loss, stress
and excessive exercise, and could affect performance
(Męczekalski et al., 2014).
Body weight and sex hormone variations
In the case of female athletes who need to take care
of their body weight to get the sports results pursued
(ballerinas, dancers), restrictive eating behaviors are
responsible for the onset of hormonal disorders that can
lead to these menstrual cycle disorders (Doyle-Lucas et al.,
2010; Rich-Edwards et al., 2002). In sports medicine, the
term anorexia athletica is used to characterize an eating
disorder in a female athlete who has an intense fear of
gaining weight even though she is underweight. When
energy intake does not compensate energy expenditure
during exercise (especially in endurance sports), low
energy availability may result (Márquez & Molinero,
2013).
An association between body mass index - BMI
(calculated as fat percentage) and the occurrence of
oligomenorrhea or amenorrhea was observed. These
sportswomen are usually considered underweight because
of their low BMI (usually under 20) (Stokić et al., 2005);
therefore, they are more prone to menstrual disorders due
to sustained physical effort and low BMI (Castelo-Branco
et al., 2006).
Some researchers have proposed a theory that a “critical
threshold” of body fat (17% of body weight) is required for
the onset of menarche and that menstruation is disturbed
when body fat falls below the “critical threshold” of 22%
of body weight (Frisch & McArthur, 1974).
In the absence of fat stores, the metabolic rate decreases
and the sensitivity of the hypothalamus to gonadal steroids
is altered. Studies have shown that adipose tissue has an
endocrine function via adipokines (the first adipokine
discovered being leptin), which are involved in the
control of energy balance, plasma insulin level and normal
reproductive function. The two most abundant stores are
visceral and subcutaneous adipose tissues, which produce
unique profiles of adipokines, stores that are absent in low
weight sportswomen.
Leptin regulates feeding behavior, food intake and
energy expenditure in an endocrine manner through
the central nervous system (Ouchi et al., 2011). The
level of plasma leptin reflects food uptake and caloric
dietary balance because blood leptin levels are positively
correlated with adipose mass; in case of restrictive

diets, plasma leptin levels suddenly decrease (Roupas &
Georgopoulos, 2011). A correlation between leptin levels
and progesterone levels throughout the menstrual cycle has
been identified (Michalakis et al., 2010). If leptin levels
drop under a critical level, the GnRH pulse is affected as
a consequence of low energy availability and menstrual
dysfunction results (Márquez & Molinero, 2013).
Adiponectin is another cytokine produced by adipose
tissue. Adiponectin levels in the plasma and adipose tissue
are increased in lean individuals and decreased in obese
individuals (Ryo et al., 2004). Adiponectin has beneficial
effects on insulin sensitivity, increases fatty acid oxidation
in muscle tissue and reduces plasma glucose levels, free
fatty acids and triglycerides, by activating AMP-activated
protein kinase (AMPK) in skeletal muscle and liver
(Winder & Hardie, 1999). Adiponectin has a negative
influence on GnRH secretion from the hypothalamus, LH
and FSH secretion from the pituitary, and contributes to
chronic anovulation (Márquez et al., 2013).
Proper diet linked to the menstrual cycle
Dietary intake should therefore be different throughout
the menstrual cycle; during the pre-menstrual phase, appetite
is increased and thus, the consumption of carbohydrates,
proteins and lipids increases, a general preference for
carbohydrates being observed (Cheikh Ismail et al., 2009).
When the E/P ratio is increased, endurance sport is favored
because estrogen stimulates the 5’-AMP-activated protein
kinase (AMPK) (Oosthuyse & Bosch, 2010). This enzyme
stimulates fatty acid oxidation in the liver and muscles,
activates the synthesis of ketone bodies (ketogenesis)
and inhibits the synthesis of cholesterol and triglycerides
(Winder & Hardie, 1999).
In menstrual cycle periods during which the E/P ratio
is low, it is recommended to follow a protein diet because
progesterone promotes protein catabolism (Oosthuyse &
Bosch, 2010).

Fig. 1 – Optimal energy sources linked to menstrual cycle phases.

Conclusions
1. Females who perform short-term or low-intensity
exercise do not need to adjust their diet according to
hormonal changes that occur during a menstrual cycle to
maximize performance.
2. In endurance sports, however, performance is
favored when the E/P ratio is increased, and carbohydrate
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ingestion is recommended in this phase because glucose is
the main energy source.
3. When the E/P ratio is low, a protein-based diet is the
best option because protein catabolism is stimulated.
4. In sportswomen who are underweight and in those
who exercise intensely, menstrual dysfunctions occur and
it is very difficult to recommend a menstrual cycle-based
diet.
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PORTRAITS – Personalities of Romanian science and culture
Prof. Dr. Doc. Petru Derevenco (1924-2017)

Petru Derevenco

1992

Integrating the physiology of the healthy individual,
adaptology, exercise, overstrain, stress, endocrinology
with psychopathological determinism in psychosomatics,
stress-dependent pathology, psychiatry, Prof. Dr. Doc.
Petru Derevenco became the founder of the stressology
school in Cluj-Napoca.
He was a member of honor of the Academy of Medical
Sciences - 1996, principal scientific researcher I, doctor
in medical sciences, consultant, university professor; he
was awarded the first prize by the Ministry of Education
- 1963 and the “Scientific Merit” medal by the Romanian
Academy - 1966.
Having a scientific career of more than 60 years,
Prof. Dr. Doc. Petru Derevenco carried out complex
multidisciplinary experimental and clinical studies, trained
and managed specialist teams, presented and published
valuable scientific papers in Romania and abroad,
contributed chapters to treatises and monographs in the
field, which were priorities for Romania.
His published books (spanning 40 years, including a
table of contents and an abstract in English) represent –
through their content, rich information and the multitude
of bibliographic references - real handbooks and guides for
ergonomic, sports and medical research and practice:
- Efortul şi sistemul endocrin. Ed. Dacia, Cluj-Napoca,
1976.
- Bazele fiziologice ale ergonomiei. Vol. I (in
collaboration with I. Baciu), Ed. Dacia, Cluj-Napoca, 1984.
- Bazele fiziologice ale ergonomiei. Vol. II (in
collaboration with I. Baciu), Ed. Dacia, Cluj-Napoca, 1986.
- Some psychological features of children and youth in
Romania. pp. 182-194, In: D. Saklofske, S. Eisenck (eds.),
Individual differences in children and adolescents, Hodder
& Stoughton, London, 1988.
- Stresul în sănătate şi boală. Ed. Dacia, Cluj-Napoca,
1992 (including 10 chapters, 243 pages, many figures and
tables, 635 bibliographic references; in collaboration with

2015

I. Anghel, A. Băban).
- Elemente de fiziologie ale efortului sportiv. Ed.
Argonaut, Cluj-Napoca, 1998.
- Influenţa stresului fizic şi mental asupra sistemului
cardiovascular în repaus şi efort. pp. 48-66, In: E. Gligor
(ed.), Patologia cardiovasculară la sportivi, Ed. Casa
Cărţii de Ştiinţă, Cluj-Napoca, 2005.
- Derevenco P., Ch. 2 - General view about the stress
(pp. 67-80), Ch. 5 - The forms of the stress (pp. 133-142),
Ch. 12 - Abstracts (pp. 205-216), Ch. 13 - Stress in health
and disease (pp. 217-224), Ch. 15 - Block diagrams of
the stress (pp. 263-278, In: J. Vincze (ed.), Biofizika
-Biophysics. Vol 30, NDP Kiadó, Budapest, HU, 2007.
- Derevenco P., Cap. 3.5 - Sistemul nervos şi stresul
(pp. 60-66), Cap. 4 - Unele aspecte biofizice ale sistemului
endocrin (pp. 85-112), Cap. 10.4 - Manifestările stresului
la aparatul circulator (pp. 251-254), In: J. Vincze (ed.),
Biofizika - Biophysics, vol. 38, NDP Kiadó, Budapest,
HU, 2011.
- Darwin şi darwinismul, Ed. Casa Cărţii de Ştiinţă,
Cluj-Napoca, 2011.
- Derevenco P., Cap. 13 - Oboseala (pp. 159-170).
Cap. 23 - Teoria evoluţiei (pp. 271-274), In: J. Vincze (ed.),
Biofizika - Biophysics, vol. 44, NDP Kiadó, Budapest,
HU, 201.
- Albu M., Derevenco P. (eds), Stres, stres ocupaţional
şi burnout. 168 pagini Ed. Argonaut, Cluj Napoca, 2015.
The value of Prof. Derevenco’s research is also
evidenced by his multifactorial, integrated and dynamic
approach to stress medicine, through the paradigm: health
→ stress → disease, in a bio-psycho-social dimension. He
presented and published more than 260 scientific papers:
- in Romania, in: Fiziologia Normală şi Patologică;
Romanian Journal of Physiology; Fiziologia-Physiology;
Studii şi Cercetări Medicale (Cluj-Napoca); Clujul
Medical; Timişoara Medicală; Igiena; Viaţa Medicală;
Revista de Psihologie; Creier, Cogniţie, Comportament;
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Palestrica Mileniului III;
- in international journals: Naturwissenschaften
(Heidelberg); Agressologie (Paris); Journal de
Physiologie
(Paris);
Endokrinologie
(Leipzig);
Psychoneuroendocrinology (London);
Endocrinologia
experimentalis; Activitas Nervosa Superior (Prague);
Sportarzt und Sportmedizin (Cologne); Medicina dello
Sport (Turin).
In the appearance, qualitative evolution and continuity
of the Palestrica of the Third Millennium - Civilization
and Sport journal, founded in 2000, Prof. Dr. Doc. Petru
Derevenco had a significant role, along with the entire
Editorial Board.

In 2014, Prof. Dr. Doc. Petru Derevenco was awarded
the Iuliu Haţieganu Medal by the Senate of “Iuliu
Haţieganu” UMPh, as a sign of appreciation of his entire
scientific career.
Through his entire life and work, through his
achievements and excellence, Prof. Dr. Doc. Petru
Derevenco (1924-2017) entered the Golden Book of
medical, scientific and academic Cluj-Napoca.
Prof. Dr. Habil. DHC. Dan Riga
Prof. Dr. Habil. DHC. Sorin Riga
Titulary members of the Romanian Academy of Scientists
D_S_Riga@yahoo.com

The special MAN, Petru Derevenco
OMUL special, Petru Derevenco
There are times in life when one has the power to
recognize having seen a man differently from what he
really is, and this is what happened to me at a certain point
in my life with the late Prof. Dr. Doc. Petru Derevenco,
a doctor in medical sciences, consultant, researcher,
member of honor of the Romanian Academy of Medical
Sciences. An unfortunate situation in Prof. Derevenco’s
life made me see him with different eyes, beyond his
meritoriously recognized professional and scientific work.
His gaze was lost in regret, as he was blaming himself for
a possible implication, completely inexistent in fact, in a
family disease. The state he was in was a state that we all
experience in difficult situations, when we feel useless and
even appearances lose their real meaning for us. This is
how the distinguished Doctor Derevenco appeared to me,
overwhelmed by thoughts and deep sadness.
I know that men do not usually show their feelings and
emotions, but somehow it seemed unnatural to me that
this man, whom I thought was so proud and completely
focused on scientific research, should appear to me in a
different light. Being no doubt haunted by the fear of an
undesired destiny, he was brought to me by fate so I could
try to help him, which was only natural for me. However,
that discussion surprised me and made me see someone
who was extremely sensitive and definitely more generous
and more open than the man I had thought he was before.

He was someone really sympathetic, deeply committed to
his vibration, someone who burned like a torch in his wish
to do much good. He no longer was just the man of science,
but the great family man with a high sense of responsibility,
a real rescuer.
Then, in a flash, I remembered Ch. Baudelaire’s
words, who magnificently said: “Never despise a person’s
sensibility. Everyone’s sensibility is their genius”. Such
was the great man of science Petre Derevenco, who had
become in my eyes a delicate man, eager to help and change
an undeserved fate, at any cost, because such people feel at
some point a certain tenderness of life, which helps them
move forward. Thus, he was completely overwhelmed by
the kindness of his heart, which was also the source of his
refined education, and also revealed an elegant behavior.
His delicacy had become the supreme quality of his good
heart, in which intelligence, kindness, altruism, generosity,
discretion, magnanimity were blended in a perfect balance.
Many years had passed since that time, and our
contacts had become occasional and mainly professional.
However, I knew whom to really value. So, last year, when
Prof. Derevenco appreciated my last published book, I was
happy that this special man managed to allocate some time
for me.
Dr. Liana Monica Deac
Consultant, Scientific Researcher I
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Book reviews

The psychology of doping in sport
(Psihologia dopingului în sport)
Editors: Vassilis Barkoukis, Lambros Lazuras,
Haralambos Tsorbatzoudis

that in the last 10 years the Agency has initiated a shift
in the prevention paradigm, by encouraging efforts made
to understand the psychological mechanisms of doping.
The new orientation is expected to allow us to better
understand and counteract the reasons why athletes decide
to engage in prohibited performance enhancing methods
and substances.
Taking into consideration the increasing interest in
the psychological study of doping use and the fact that no
book has addressed this topic so far, it is obvious that the
work we are speaking about arrives in an empty territory
and fills an important gap in understanding a painful but
hot issue of contemporary sport. The book contains both
a review of existing research and theoretical guidance
and new directions for future research in the psychology
of doping use, so that according to the editors’ promise
in the preface, the readers of the 16 chapters (be they
researchers, sport managers, coaches, psychologists,
physicians, students, etc.) will get full insight into a wide
range of topics, including: decision making and action
initiation, ethical and moral aspects, the role of nutritional
supplements, theoretical foundation for preventive
interventions against doping use, etc.
In the end, just a remark and a question. The remark:
the team of authors is an international and transcontinental
one, but the most important of them – the editors, are Greek,
two of them working at the University of Thessaloniki.
The question: how long do we still have to wait before we
can read a sports science book written and/or coordinated
by Romanians and launched by an important international
publisher? Can anyone answer this?

Publishing House: Routledge, 2016
280 pages; Price: £29.99

Under the coordination of three editors, 28 authors
from 15 universities situated on three continents – Europe,
Australia and North America – joined their efforts and
competences to provide us with a special book. A necessary
and welcomed book if we think that the explosion of
doping use in the past decades poses a threat to athletes’
health and hurts the image of sport.
Fighting against doping has proved to be a more
difficult mission than it was estimated in 1999, when the
World Anti-Doping Agency (WADA) was founded, so

Gheorghe Dumitru
gdumitru@seanet.ro
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Updates to the 2017 cross-country skiing competitions calendar
Noutăți în calendarul concursurilor de schi-fond 2017
The winter of 2017 brought two novelties to the calendar
of cross-country skiing competitions held in the organizing
and participating mountain communes. The first novelty
is the fact that two competitions took place successively
on Saturday and Sunday. The second is that starting with
this year, the group of organizing centers was extended
to include a new locality - Măguri Bogdănești. The fact
that in the last years snow has hardly persisted through the
winter months required a concentration of competitions

during the course of 4 weeks, instead of 6 weeks as was
the case until now. The events of this year – 2017 – showed
a qualitative improvement compared to those of previous
years, both regarding the sports equipment of participants
and the technical level of the organizing communes. Also,
there was an increased interest from local authorities
and school management in organizing and running these
competitions under increasingly good conditions.
The winners of this year’s events are as follows:

1. Rogojel Center - The Vlădeasa Cup, 5th edition, 21 January 2017
Place
1
2
3

Girls 11-12 years
Forț Alexandra-Rogojel
Pleș Eliza-Rogojel
Tomoș Estera-Râșca

Boys 11-12 years
Tomoș Daniel-Râșca
Vâtcă Claudiu-Râşca
Roșu Adelin-Răchițele

Girls 13-14 years
Török Boglarka-Sâncraiu
Trif Cristina-Beliş
Mariș Larisa-Mărișel

Boys 13-14 years
Safta Daniel-Mărișel
Buș Bogdan-Rogojel
Forț Radu-Rogojel

Relay
Râșca
Beliș
Sâncraiu

Team ranking
Rogojel
Râșca
Beliș

Physical education teacher: Aurel Dan Crişan; Director: Prof. Felicia Potra; Mayor: Gheorghe Cuc; Cluj-Napoca
mountain rescue - organization and assistance
2. Sâncraiu Center - The Tomordok Cup, 12th edition, 22 January 2017
Place
1
2
3

Girls 11-12 years
Szöcs Imola- Sâncraiu
Tomoș Estera-Râșca
Bâlc Ioana-Beliș

Boys 11-12 years
Vâtcă Claudiu-Râșca
Tomoş Daniel-Râşca
Todoruț Paul-Răchițele

Girls 13-14 years
Török Boglarka-Sâncraiu
Trif Cristina-Beliş
Abrudan Crina-Râșca

Boys 13-14 years
Safta Daniel-Mărișel
Lăpuște Andrei-Râșca
Buș Bogdan-Rogojel

Relay
Râșca
Sâncraiu
Beliș

Team ranking
Râșca
Sâncraiu
Beliș

Physical education teacher: Csudom Norbert; Director: Prof. Lakatos András; Mayor: Póka Andrei Gheorghe; ClujNapoca mountain rescue - organization and assistance
3. Beliş Center - The Scoruşet Cup, 22nd edition, 28 January 2017
Place
1
2
3

Girls 11-12 years
Forț Alexandra-Rogojel
Tomoș Ioana-Râșca
Bâlc Ioana-Beliş

Boys 11-12 years
Tomoş Daniel-Râşca
Vâtcă Claudiu-Râșca
Todoruț Paul-Răchițele

Girls 13-14 years
Abrudan Crina-Râșca
Gligan Adina-Râşca
Mariș Larisa-Mărișel

Boys 13-14 years
Safta Daniel-Mărișel
Trif Robert-Beliș
Lăpuște Andrei-Râșca

Relay
Mărișel
Râşca
Beliș

Team ranking
Râşca
Beliș
Mărișel

Physical education teacher: Anghel Todea; Director: Olimpia Lehene; Mayor: Matiș Viorel; Cluj-Napoca mountain
rescue - organization and assistance
4. Râşca Center - The Sălănducu Cup, 19th edition, 29 January 2017
Place
1
2
3

Girls 11-12 years
Tomoș Estera-Râșca 1
Szöcs Imola- Sâncraiu
Tomoș Ioana-Râșca 1

Boys 11-12 years
Tomoş Daniel-Râşca 1
Vâtcă Claudiu-Râșca 1
Todoruţ Paul-Răchiţele

Girls 13-14 years
Gligan Adina-Râşca 1
Abrudan Crina-Râșca 1
Mariș Larisa-Mărișel

Boys 13-14 years
Lăpuşte Andrei-Râşca
Safta Daniel-Mărișel
Buș Bogdan-Rogojel

Relay
Râşca 1
Mărișel
Rogojel

Team ranking
Râşca 1
Mărișel
Rogojel

Physical education teacher: Ardelean Ilea; Director: Florin Cociș; Mayor: Teodor Petre; Cluj-Napoca mountain rescue
- organization and assistance
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5. Măguri Bogdănești Center - The Avram Iancu Cup, 1st edition, 4 February 2017
Place
1
2
3

Girls 11-12 years
Forț Alexandra-Rogojel
Bâlc Ioana-Beliş
Abrudan MIhaela-Mărişel

Boys 11-12 years
Tomoş Daniel-Râşca
Vădan Daniel-Mărișel
Vîtcă Claudiu-Rîșca

Girls 13-14 years
Mariș Larisa-Mărișel
Gligan Adina-Râşca
Abrudan Alina-Mărişel

Boys 13-14 years
Safta Daniel-Mărișel
Lăpuşte Andrei-Râşca
Purcel Claudiu-Mărișel

Relay
Beliș
Râşca
Mărișel

Team ranking
Mărișel
Râşca
Rogojel

Physical education teacher: Aurel Roba; Director: Prof. Mărioara Crișan; Mayor: Petru Prigoană; Cluj-Napoca
mountain rescue - organization and assistance
6. Mărişel Center - The Pelaghia Roşu Cup, 31st edition, 5 February 2017
Place
1
2
3

Girls 11-12 years
Forț Alexandra-Rogojel
Tomoș Estera-Râșca 1
Bâlc Ioana-Beliş

Boys 11-12 years
Vâtcă Claudiu-Râşca
Tomoş Daniel-Râşca
Todoruţ Pavel-Răchiţele

Girls 13-14 years
Gligan Adina-Râşca
Abrudan Crina-Râșca
Trif Cristina-Beliş

Boys 13-14 years
Safta Daniel-Mărişel
Lăpuşte Andrei-Râşca
Buș Bogdan-Rogojel

Relay
Râşca
Mărişel
Beliș

Team ranking
Râşca
Mărişel
Beliș

Physical education teacher: Aurelia Simina Neag; Director: Prof. Dana Mirela Feneşan; Mayor: Viorel Ghic; Mountain
rescue: Dorin Potra
7. Băişoara Center - The Little Mountain Hunters Cup, 38th edition, 19 February 2017
Place
1
2
3

Girls 11-12 years
Forţ Alexandra-Rogojel
Bâlc Ioana- Beliş

Boys 11-12 years
Tomoş Daniel-Râşca
Vâtcă Claudiu-Râşca

Abrudan Mihaela- Mărişel

Tokoli Balint-Sâncraiu

Girls 13-14 years
Gligan Adina-Râşca
Trif Cristina-Beliş
Mariş Larisa-Mărişel
Abrudan Alina-Mărişel

Boys 13-14 years
Safta Daniel-Mărişel
Trif Robert-Beliş

Relay
Râşca
Beliş

Team ranking
Râşca
Beliş

Matiş Horică-Beliş

Mărişel

Mărişesl

Organizers: ISJ Cluj, Prof. Cristian Potoră – School Inspector - physical education; Director: Prof. Lenuța Chiș Children’s Palace Cluj: Competition Director: Prof. Mircea Elecheş - coordinator of the Technical and Referee Commission
Cristian Potoră, Traian Bocu
cristipotora@gmail.com

Rogojel

The 13-14-year-olds’ relay

A moment of relaxation on the track, for Prize awarding ceremony conducted by
13-14-year-old girls
School Inspector Cristian Potoră

Sâncraiu

School minibuses for the transport of The ski track is ready and the weather is Organization of departure
participants to rural competitions
great for skiing
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Events
Beliș

View of the technical meeting, which Prize awarding ceremony for 11-12-year- Group picture, on the stairs of the local
old girls, conducted by the school director monastery, after the prize awarding
precedes each competition
ceremony
Olimpia Lehene

Râșca

The competition was opened by a cross- The competition in Râșca in progress
country skiing veteran in Râșca, Ioan
Toderici, aged 74 (left). In the middle, the
competition director, Prof. Mircea Elecheș.
To the right, Prof. Ardelean Ilea, organizer
of the competition in Râșca

The prize awarding ceremony in Râșca

Măguri-Bogdănești

The team from Măguri-Bogdănești, which Preparation for the prize awarding ceremony Prize awarding ceremony for the relay
has recently joined the group of organizing in Măguri-Bogdănești, on the plateau in event
localities, and some prize winners.
front of the school
The first two from the left, Mayor Petru
Prigoană and Director Prof. Mărioara
Crișan. The second from the right, physical
education teacher Aurel Roba

Mărișel

The competitors are ready for the prize Prize awarding ceremony for 13-14-year- Prize awarding ceremony for the teaching
awarding ceremony in the Pelaghia Roșu old girls
staff present in Mărișel, conducted by
school yard. The ceremony is conducted by
Director Dana Mirela Feneșan
the school director, Dana Mirela Feneșan
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Events
Băișoara

Băișoara resort, the most professional The school team in Râșca, winner of the Solidarity of sports teachers, after the
alpine ski track in Cluj county, situated at Little Mountain Hunters Cup, in Băișoara competition held in Băișoara, as a sign of
1400 m altitude
appreciation of the good results obtained by
colleague Ardelean Ilea in Râșca
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FOR THE ATTENTION OF CONTRIBUTORS
The subject of the Journal
The journal has a multidisciplinary nature oriented toward biomedical, health, exercise, social sciences fields, applicable
in activities of physical training and sport, so that the dealt subjects and the authors belong to several disciplines in these
fields. The main rubrics are: “Original studies” and “Reviews”.
Regarding “Reviews” the main subjects that are presented are: oxidative stress in physical effort; mental training; psychoneuroendocrinology of sport effort; physical culture in the practice of the family doctor; extreme sports and risks; emotional
determinatives of performance; the recovery of patients with spinal column disorders; stress syndromes and psychosomatics;
olympic education, legal aspects of sport; physical effort in the elderly; psychomotricity disorders; high altitude sportive
training; fitness; biomechanics of movements; EUROFIT tests and other evaluation methods of physical effort; adverse reactions of physical effort; sport endocrinology; depression in sportsmen/women; classical and genetic drug usage; Olympic
Games etc.
Among articles devoted to original studies and researches we are particularly interested in the following: the methodology in physical education and sport; influence of some ions on effort capacity; psychological profiles of students regarding
physical education; methodology in sport gymnastics; the selection of performance sportsmen.
Other articles approach particular subjects regarding different sports: swimming, rhythmic and artistic gymnastics, handball, volleyball, basketball, athletics, ski, football, field and table tennis, wrestling, sumo.
The authors of the two rubrics are doctors, professors and educators, from universities and preuniversity education, trainers, scientific researchers etc.
Other rubrics of the journal are: the editorial, editorial news, reviews of the latest books in the field and others that are
presented rarely (inventions and innovations, universitaria, preuniversitaria, forum, memories, competition calendar, portraits, scientific events).
We highlight the rubric “The memory of the photographic eye”, where photos, some very rare, of sportsmen in the past
and present are presented.
Articles signed by authors from the Republic of Moldova regarding the organization of sport education, variability of
the cardiac rhythm, the stages of effort adaptability and articles by some authors from France, Portugal, Canada must also
be mentioned.
The main objective of the journal is highlighting the results of research activities as well as the permanent and actual
dissemination of information for specialists in the field. The journal assumes an important role regarding the achievement
of necessary scores of the teaching staff in the university and preuniversity education as well as of doctors in the medical
network (by recognizing the journal by the Romanian College of Physicians), regarding didactic and professional promotion.
Another merit of the journal is the obligatory publication of the table of contents and an English summary for all articles.
Frequently articles are published in extenso in a language with international circulation (English, French).
The journal is published quarterly and the works are accepted for publication in the Romanian and English language.
The journal is sent by e-mail or on a floppy disk (or CD-ROM) and printed, by mail at the address of the editorial staff. The
works of contributors that are resident abroad and of Romanian authors must be mailed to the Editorial staff at the following
address:
„Palestrica of the third millennium – Civilization and sport”
Chief Editor: Prof. dr. Traian Bocu
Contact address: palestrica@gmail.com or traian_bocu@yahoo.com
Mail address: Clinicilor street no. 1 postal code 400006, Cluj-Napoca, România
Telephone:0264-598575
Website: www.pm3.ro
Objectives
Our intention is that the journal continues to be a route to highlight the research results of its contributors, especially by
stimulating their participation in project competitions. Articles that are published in this journal are considered as part of the
process of promotion in one’s university career (accreditation that is obtained after consultation with the National Council
for Attestation of Universitary Titles and Diplomas).
We also intend to encourage the publication of studies and research, that include original relevant elements especially
from young people. All articles must bring a minimum of personal contribution (theoretical or practical), that will be highlighted in the article.
In the future we propose to accomplish criteria that would allow the promotion of the journal to superior levels according
international recognition.
THE STRUCTURE AND SUBMISSION OF ARTICLES
The manuscript must be prepared according to the stipulations of the International Committee of Medical Journal Editors
(http://www.icmjee.org).
The number of words for the electronic format:
		
– 4000 words for original articles;
Copyright © 2010 by “Iuliu Haţieganu” University of Medicine and Pharmacy Publishing
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– 2000 words for case studies;
		
– 5000-6000 words for review articles.
Format of the page: edited in WORD format, A4. Printed pages of the article will be numbered successively from 1 to
the final page.
Font: Times New Roman, size 11 pt.; it should be edited on a full page, with diacritical marks, double spaced, respecting
equal margins of 2 cm.
Illustrations:
The images (graphics, photos etc.) should be numbered consecutively in the text, with arabic numbers. They should
be edited with EXCEL or SPSS programs, and sent as distinct files: „figure 1.tif”, „figure 2. jpg”, and at the editors demanding in original also. Every graphic should have a legend, written under the image.
The tables should be numbered consecutively in the text, with roman numbers, and sent as distinct files, accompanied by a legend that will be put above the table.
PREPARATION OF THE ARTICLES
1. Title page: – includes the title of article (maximum 45 characters), the name of authors followed by surname, work
place, mail address of the institute and mail adress and e-mail address of the first author. It will follow the name of article in
the English language.
2. Summary: For original articles a summary structured like this is necessary: (Premize-Background, Obiective-Aims,
Metode-Methods, Resultate-Results, Concluzii-Conclusions), in the Romanian language, of maximum 250 words, followed
by 3-8 key words (if its possible from the list of established terms). All articles will have a summary in the English language.
Within the summary (abstract) abbreviations, footnotes or bibliographic references should not be used.
Premises and objectives. Description of the importance of the study and explanation of premises and research objectives.
Methods. Include the following aspects of the study:
Description of the basic category of the study: of orientation and applicative.
Localization and the period of study. Description and size of groups, sex (gender), age and other socio-demographic
variables should be given.
Methods and instruments of investigation that are used.
Results. The descriptive and inferential statistical data (with specification of the used statistical tests): the differences
between the initial and the final measurement, for the investigated parameters, the significance of correlation coefficients are
necessary. The specification of the level of significance (the value p or the dimension of effect d) and the type of the used
statistical test etc are obligatory.
Conclusions. Conclusions that have a direct link with the presented study should be given.
Orientation articles and case studies should have an unstructured summary (without respecting the structure of experimental articles) to a limit of 150 words.
3. Text
Original articles should include the following chapters which will not be identical with the summary titles: Introduction
(General considerations), Hypothesis, Materials and methods (including ethical and statistical informations), Results, Discussing results, Conclusions and suggestions. Other type of articles, as orientation articles, case studies, Editorials, do not
have an obligatory format. Excessive abbreviations are not recommended. The first abbreviation in the text is represented
first in extenso, having its abbreviation in parenthesis, and thereafter the short form should be used.
Authors must undertake the responsibility for the correctness of published materials.
4. Bibliography
The bibliography should include the following data:
For articles from journals or other periodical publications the international Vancouver Reference Style should be used:
the name of all authors as initials and the surname, the year of publication, the title of the article in its original language, the
title of the journal in its international abbreviation (italic characters), number of volume, pages.
Articles: Pop M, Albu VR, Vişan D et al. Probleme de pedagogie în sport. Educaţie Fizică şi Sport 2000; 25(4):2-8.
Books: Drăgan I (coord.). Medicina sportivă, Editura Medicală, 2002, Bucureşti, 2002, 272-275.
Chapters from books: Hăulică I, Bălţatu O. Fiziologia senescenţei. In: Hăulică I. (sub red.) Fiziologia umană, Ed. Medicală, Bucureşti, 1996, 931-947.
Starting with issue 4/2010, every article should include a minimum of 15 bibliographic references and a maximum of
100, mostly journals articles published in the last 10 years. Only a limited number of references (1-3) older than 10 years
will be allowed. At least 20% of the cited resources should be from recent international literature (not older than 10 years).
Peer-review process
In the final stage all materials will be closely reviewed by at least two competent referees in the field (Professors, and
Docent doctors) so as to correspond in content and form with the requirements of an international journal. After this stage,
the materials will be sent to the journal’s referees, according to their profiles. After receiving the observations from the referees, the editorial staff shall inform the authors of necessary corrections and the publishing requirements of the journal. This
process (from receiving the article to transmitting the observations) should last about 4 weeks. The author will be informed
if the article was accepted for publication or not. If it is accepted, the period of correction by the author will follow in order
to correspond to the publishing requirements.
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Conflict of interest
The authors must mention all possible conflicts of interest including financial and other types. If you are sure that there is
no conflict of interest we ask you to mention this. The financing sources should be mentioned in your work too.
Specifications
The specifications must be made only linked to the people outside the study but which have had a substantial contribution, such as some statistical processing or review of the text in the English language. The authors have the responsibility to
obtain the written permission from the mentioned persons with the name written within the respective chapter, in case the
readers refer to the interpretation of results and conclusions of these persons. Also it should be specified if the article uses
some partial results from certain projects or if these are based on master or doctoral theses sustained by the author.
Ethical criteria
The Editors will notify authors in due time, whether their article is accepted or not or whether there is a need to modify
texts. Also the Editors reserve the right to edit articles accordingly. Papers that have been printed or sent for publication to
other journals will not be accepted. All authors should send a separate letter containing a written statement proposing the
article for submission, pledging to observe the ethics of citation of sources used (bibliographic references, figures, tables,
questionnaires).
For original papers, according to the requirements of the Helsinki Declaration, the Amsterdam Protocol, Directive
86/609/EEC, and the regulations of the Bioethical Committees from the locations where the studies were performed, the
authors must provide the following:
- the informed consent of the family, for studies in children and juniors;
- the informed consent of adult subjects, patients and athletes, for their participation;
- malpractice insurance certificate for doctors, for studies in human subjects;
- certificate from the Bioethical Committees, for human study protocols;
- certificate from the Bioethical Committees, for animal study protocols.
The data will be mentioned in the paper, in the section Materials and Methods. The documents will be obtained before
the beginning of the study. Will be mentioned also the registration number of the certificate from the Bioethical Committees.
Editorial submissions will be not returned to authors, whether published or not.
FOR THE ATTENTION OF THE SPONSORS
Requests for advertising space should be sent to the Editors of the “Palestrica of the Third Millennium” journal, 1, Clinicilor St., 400006, Cluj-Napoca, Romania. The price of an A4 full colour page of advertising for 2012 will be EUR 250
and EUR 800 for an advert in all 4 issues. The costs of publication of a logo on the cover will be determined according to its
size. Payment should be made to the Romanian Medical Society of Physical Education and Sports, CIF 26198743. Banca
Transilvania, Cluj branch, IBAN: RO32 BTRL 0130 1205 S623 12XX (RON).
SUBSCRIPTION COSTS
The “Palestrica of the Third Millennium” journal is printed quarterly. The subscription price is 100 EUR for institutions
abroad and 50 EUR for individual subscribers outside Romania. For Romanian institutions, the subscription price is 120
RON, and for individual subscribers the price is 100 RON. Note that distribution fees are included in the postal costs.
Payment of subscriptions should be made by bank transfer to the Romanian Medical Society of Physical Education and
Sports, CIF 26198743. Banca Transilvania, Cluj branch, IBAN: RO32 BTRL 0130 1205 S623 12XX (RON), RO07 BTRL
01,304,205 S623 12XX (EUR), RO56 BTRL 01,302,205 S623 12XX (USD). SWIFT: BTRLRO 22
Please note that in 2010 a tax for each article submitted was introduced. Consequently, all authors of articles will pay the
sum of 150 RON to the Romanian Medical Society of Physical Education and Sport published above. Authors who have
paid the subscription fee will be exempt from this tax. Other information can be obtained online at www.pm3.ro “Instructions
for Authors”, at our e-mail address palestrica@gmail.com or at the postal address: 1, Clinicilor St., 400006, Cluj-Napoca,
Romania, phone: +40264-598575.
INDEXING
Title of the journal: Palestrica of the third millennium – Civilization and sport
pISSN: 1582-1943; eISSN: 2247-7322; ISSN-L: 1582-1943
Profile: a Journal of Study and interdisciplinary research
Editor: “Iuliu Haţieganu” University of Medicine and Pharmacy of Cluj-Napoca and The Romanian Medical Society of
Physical Education and Sports in collaboration with the Cluj County School Inspectorate
The level and attestation of the journal: a journal rated B+ by CNCSIS in the period 2007-2011 and certified by CMR
since 2003
Journal indexed into International Data Bases (IDB): EBSCO, Academic Search Complete, USA and Index Copernicus,
Journals Master List, Poland; DOAJ (Directory of Open Access Journals), Sweden.
Year of first publication: 2000
Issue: quarterly
The table of contents, the summaries and the instructions for authors can be found on the internet page: http://www.pm3.
ro. Access to the table of contents and full text articles (in .pdf format) is free.
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ÎN ATENŢIA COLABORATORILOR
Tematica revistei
Ca tematică, revista are un caracter multidisciplinar orientat pe domeniile biomedical, sănătate, efort fizic, ştiinţe sociale, aplicate la activităţile de educaţie fizică şi sport, astfel încât subiectele tratate şi autorii aparţin mai multor specialităţi
din aceste domenii. Principalele rubrici sunt: „Articole originale” şi „Articole de sinteză”.
Exemplificăm rubrica „Articole de sinteză” prin temele importante expuse: stresul oxidativ în efortul fizic; antrenamentul
mintal; psihoneuroendocrinologia efortului sportiv; cultura fizică în practica medicului de familie; sporturi extreme şi riscuri;
determinanţi emoţionali ai performanţei; recuperarea pacienţilor cu suferinţe ale coloanei vertebrale; sindroame de stres şi
psihosomatică; educaţia olimpică, aspecte juridice ale sportului; efortul fizic la vârstnici; tulburări ale psihomotricităţii; pregătirea sportivă la altitudine; fitness; biomecanica mişcărilor; testele EUROFIT şi alte metode de evaluare a efortului fizic;
reacţii adverse ale eforturilor; endocrinologie sportivă; depresia la sportivi; dopajul clasic şi genetic; Jocurile Olimpice etc.
Dintre articolele consacrate studiilor şi cercetărilor experimentale notăm pe cele care vizează: metodica educaţiei fizice şi sportului; influenţa unor ioni asupra capacităţii de efort; profilul psihologic al studentului la educaţie fizică; metodica
în gimnastica sportivă; selecţia sportivilor de performanţă.
Alte articole tratează teme particulare vizând diferite sporturi: înotul, gimnastica ritmică şi artistică, handbalul, voleiul, baschetul, atletismul, schiul, fotbalul, tenisul de masă şi câmp, luptele libere, sumo.
Autorii celor două rubrici de mai sus sunt medici, profesori şi educatori din învăţământul universitar şi preuniversitar,
antrenori, cercetători ştiinţifici etc.
Alte rubrici ale revistei sunt: editorialul, actualităţile editoriale, recenziile unor cărţi - ultimele publicate în domeniu, la
care se adaugă şi altele prezentate mai rar (invenţii şi inovaţii, universitaria, preuniversitaria, forum, remember, calendar
competiţional, portrete, evenimente ştiinţifice).
Subliniem rubrica “Memoria ochiului fotografic”, unde se prezintă fotografii, unele foarte rare, ale sportivilor din
trecut şi prezent.
De menţionat articolele semnate de autori din Republica Moldova privind organizarea învăţământului sportiv, variabilitatea ritmului cardiac, etapele adaptării la efort, articole ale unor autori din Franţa, Portugalia, Canada.
Scopul principal al revistei îl constituie valorificarea rezultatelor activităţilor de cercetare precum şi informarea permanentă şi actuală a specialiştilor din domeniile amintite. Revista îşi asumă şi un rol important în îndeplinirea punctajelor
necesare cadrelor didactice din învăţământul universitar şi preuniversitar precum şi medicilor din reţeaua medicală (prin
recunoaşterea revistei de către Colegiul Medicilor din România), în avansarea didactică şi profesională.
Un alt merit al revistei este publicarea obligatorie a cuprinsului şi a câte unui rezumat în limba engleză, pentru toate
articolele. Frecvent sunt publicate articole în extenso într-o limbă de circulaţie internaţională (engleză, franceză).
Revista este publicată trimestrial iar lucrările sunt acceptate pentru publicare în limba română şi engleză. Articolele vor fi redactate în format WORD (nu se acceptă articole în format PDF). Expedierea se face prin e-mail sau pe
dischetă (sau CD-ROM) şi listate, prin poştă pe adresa redacţiei. Lucrările colaboratorilor rezidenţi în străinătate şi
ale autorilor români trebuie expediate pe adresa redacţiei:
Revista «Palestrica Mileniului III»
Redactor şef: Prof. dr. Traian Bocu
Adresa de contact: palestrica@gmail.com sau traian_bocu@yahoo.com
Adresa poştală: Str. Clinicilor nr.1 cod 400006, Cluj-Napoca, România
Telefon:0264-598575
Website: www.pm3.ro
Obiective
Ne propunem ca revista să continue a fi o formă de valorificare a rezultatelor activităţii de cercetare a colaboratorilor
săi, în special prin stimularea participării acestora la competiţii de proiecte. Menţionăm că articolele publicate în cadrul
revistei sunt luate în considerare în procesul de promovare în cariera universitară (acreditare obţinută în urma consultării
Consiliului Naţional de Atestare a Titlurilor şi Diplomelor Universitare).
Ne propunem de asemenea să încurajăm publicarea de studii şi cercetări, care să cuprindă elemente originale relevante
mai ales de către tineri. Toate articolele vor trebui să aducă un minimum de contribuţie personală (teoretică sau practică),
care să fie evidenţiată în cadrul articolului.
În perspectivă ne propunem îndeplinirea criteriilor care să permită promovarea revistei la niveluri superioare cu recunoaştere internaţională.
STRUCTURA ŞI TRIMITEREA ARTICOLELOR
Manuscrisul trebuie pregătit în acord cu prevederile Comitetului Internaţional al Editurilor Revistelor Medicale (http://
www.icmjee.org).
Numărul cuvintelor pentru formatul electronic:
		
– 4000 cuvinte pentru articolele originale,
		
– 2000 de cuvinte pentru studiile de caz,
		
– 5000–6000 cuvinte pentru articolele de sinteză.
Copyright © 2010 by “Iuliu Haţieganu” University of Medicine and Pharmacy Publishing
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Format pagină: redactarea va fi realizată în format A4. Paginile listate ale articolului vor fi numerotate succesiv de
la 1 până la pagina finală.
Font: Times New Roman, mărime 11 pt.; redactarea se va face pe pagina întreagă, cu diacritice, la două rânduri, respectând margini egale de 2 cm pe toate laturile.
Ilustraţiile:
Figurile (grafice, fotografii etc.) vor fi numerotate consecutiv în text, cu cifre arabe. Vor fi editate cu programul
EXCEL sau SPSS, şi vor fi trimise ca fişiere separate: „figura 1.tif”, „figura 2. jpg”, iar la solicitarea redacţiei şi în
original. Fiecare grafic va avea o legendă care se trece sub figura respectivă.
Tabelele vor fi numerotate consecutiv în text, cu cifre romane, şi vor fi trimise ca fişiere separate, însoţite de o
legendă ce se plasează deasupra tabelului.
PREGĂTIREA ARTICOLELOR
1. Pagina de titlu: – cuprinde titlul articolului (maxim 45 caractere), numele autorilor urmat de prenume, locul de
muncă, adresa postală a instituţiei, adresa poştală şi adresa e-mail a primului autor. Va fi urmat de titlul articolului în limba
engleză.
2. Rezumatul: Pentru articolele experimentale este necesar un rezumat structurat (Premize-Background, ObiectiveAims, Metode-Methods, Rezultate-Results, Concluzii-Conclusions), în limba română, de maxim 250 cuvinte (20 de
rânduri, font Times New Roman, font size 11), urmat de 3–5 cuvinte cheie (dacă este posibil din lista de termeni consacraţi). Toate articolele vor avea un rezumat în limba engleză. Nu se vor folosi prescurtări, note de subsol sau referinţe.
Premize şi obiective: descrierea importanţei studiului şi precizarea premizelor şi obiectivelor cercetării.
Metodele: includ următoarele aspecte ale studiului:
Descrierea categoriei de bază a studiului: de orientare sau aplicativ.
Localizarea şi perioada de desfăşurare a studiului. Colaboratorii vor prezenta descrierea şi mărimea loturilor, sexul
(genul), vârsta şi alte variabile socio-demografice.
Metodele şi instrumentele de investigaţie folosite.
Rezultatele vor prezenta datele statistice descriptive şi inferenţiale obţinute (cu precizarea testelor statistice folosite):
diferenţele dintre măsurătoarea iniţială şi cea finală, pentru parametri investigaţi, semnificaţia coeficienţilor de corelaţie.
Este obligatorie precizarea nivelului de semnificaţie (valoarea p sau mărimea efectului d) şi a testului statistic folosit etc.
Concluziile care au directă legătură cu studiul prezentat.
Articolele de orientare şi studiile de caz vor avea un rezumat nestructurat (fără a respecta structura articolelor experimentale) în limita a 150 cuvinte (maxim 12 rânduri, font Times New Roman, font size 11).
3. Textul
Articolele experimentale vor cuprinde următoarele capitole: Introducere, Ipoteză, Materiale şi Metode (inclusiv informaţiile etice şi statistice), Rezultate, Discutarea rezultatelor, Concluzii (şi propuneri). Celelalte tipuri de articole, cum ar
fi articolele de orientare, studiile de caz, editorialele, nu au un format impus.
Răspunderea pentru corectitudinea materialelor publicate revine în întregime autorilor.
4. Bibliografia
Bibliografia va cuprinde:
Pentru articole din reviste sau alte periodice se va menţiona: numele tuturor autorilor şi iniţialele prenumelui, anul
apariţiei, titlul articolului în limba originală, titlul revistei în prescurtare internaţională (caractere italice), numărul volumului, paginile
Articole: Pop M, Albu VR, Vişan D et al. Probleme de pedagogie în sport. Educaţia Fizică şi Sportul 2000; 25(4):2-8.
Cărţi: Drăgan I (coord.). Medicina sportivă aplicată. Ed. Editis, Bucureşti 1994, 372-375.
Capitole din cărţi: Hăulică I, Bălţatu O. Fiziologia senescenţei. În: Hăulică I. (sub red.) Fiziologia umană. Ed. Medicală, Bucureşti 1996, 931-947.
Începând cu revista 4/2010, fiecare articol va trebui să se bazeze pe un minimum de 15 şi un maximum de 100 referinţe
bibliografice, în majoritate articole nu mai vechi de 10 ani. Sunt admise un număr limitat de cărţi şi articole de referinţă
(1-3), cu o vechime mai mare de 10 ani. Un procent de 20% din referinţele bibliografice citate trebuie să menţioneze literatură străină studiată, cu respectarea criteriului actualităţii acesteia (nu mai vechi de 10 ani).
Procesul de recenzare (peer-review)
Într-o primă etapă toate materialele sunt revizuite riguros de cel puţin doi referenţi competenţi în domeniu respectiv
(profesori universitari doctori şi doctori docenţi) pentru ca textele să corespundă ca fond şi formă de prezentare cerinţelor
unei reviste serioase. După această etapă materialele sunt expediate referenţilor revistei, în funcţie de profilul materialelor.
În urma observaţiilor primite din partea referenţilor, redacţia comunică observaţiile autorilor în vederea corectării acestora
şi încadrării în cerinţele de publicare impuse de revistă. Acest proces (de la primirea articolului până la transmiterea observaţiilor) durează aproximativ 4 săptămâni. Cu această ocazie se comunică autorului daca articolul a fost acceptat spre
publicare sau nu. În situaţia acceptării, urmează perioada de corectare a articolului de către autor în vederea încadrării în
criteriile de publicare.
Conflicte de interese
Se cere autorilor să menţioneze toate posibilele conflicte de interese incluzând relaţiile financiare şi de alte tipuri. Dacă
sunteţi siguri că nu există nici un conflict de interese vă rugăm să menţionaţi acest lucru. Sursele de finanţare ar trebui să
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fie menţionate în lucrarea dumneavoastră.
Precizări
Precizările trebuie făcute doar în legătură cu persoanele din afara studiului, care au avut o contribuţie substanţială la
studiul respectiv, cum ar fi anumite prelucrări statistice sau revizuirea textului în limba engleză. Autorii au responsabilitatea de a obţine permisiunea scrisă din partea persoanelor menţionate cu numele în cadrul acestui capitol, în caz că cititorii
se referă la interpretarea rezultatelor şi concluziilor acestor persoane. De asemenea, la acest capitol se vor face precizări
în cazul în care articolul valorifică rezultate parţiale din anumite proiecte sau dacă acesta se bazează pe teze de masterat
sau doctorat susţinute de autor, alte precizări.
Criterii deontologice
Redacţia va răspunde în timp util autorilor privind acceptarea, neacceptarea sau necesitatea modificării textului şi îşi
rezervă dreptul de a opera modificări care vizează forma lucrărilor.
Nu se acceptă lucrări care au mai fost tipărite sau trimise spre publicare la alte reviste. Autorii vor trimite redacţiei
odată cu articolul propus spre publicare, într-un fişier word separat, o declaraţie scrisă în acest sens, cu angajamentul
respectării normelor deontologice referitoare la citarea surselor pentru materialele folosite (referinţe bibliografice, figuri,
tabele, chestionare).
Pentru articolele originale, în conformitate cu îndeplinirea condiţiilor Declaraţiei de la Helsinki, a Protocolului de la
Amsterdam, a Directivei 86/609/EEC şi a reglementărilor Comisiilor de Bioetică din locaţiile unde s-au efectuat studiile,
autorii trebuie să prezinte:
- acordul informat din partea familiei, pentru studiile pe copii şi juniori;
- acordul informat din partea subiecţilor adulţi, pacienţi şi sportivi, pentru participare;
- adeverinţă de Malpraxis pentru medici, pentru cercetările/studiile pe subiecţi umani;
- adeverinţă din partea Comisiilor de Etică, pentru protocolul de studiu pe subiecţi umani;
- adeverinţă din partea Comisiilor de Bioetică, pentru protocolul de studiu pe animale.
Datele vor fi menţionate în articol la secţiunea Material şi metodă. Documentele vot fi obţinute înainte de începerea
studiului. Se va menţiona şi numărul de înregistrare al adeverinţei din partea Comisiilor de Etică.
Materialele trimise la redacţie nu se restituie autorilor, indiferent dacă sunt publicate sau nu.
ÎN ATENŢIA SPONSORILOR
Solicitările pentru spaţiile de reclamă, vor fi adresate redacţiei revistei “Palestrica Mileniului III”, Str. Clinicilor nr. 1,
cod 400006 Cluj-Napoca, România. Preţul unei pagini de reclamă full color A4 pentru anul 2012 va fi de 250 EURO pentru o apariţie şi 800 EURO pentru 4 apariţii. Costurile publicării unui Logo pe coperţile revistei, vor fi stabilite în funcţie
de spaţiul ocupat. Plata se va face în contul Societăţii Medicale Române de Educaţie Fizică şi Sport, CIF 26198743. Banca
Transilvania, sucursala Cluj Cod IBAN: RO32 BTRL 0130 1205 S623 12XX (LEI).
ÎN ATENŢIA ABONAŢILOR
Revista ”Palestrica Mileniului III” este tipărită trimestrial, preţul unui abonament fiind pentru străinătate de 100 Euro
pentru instituţii, şi 50 Euro individual. Pentru intern, preţul unui abonament instituţional este de 120 lei, al unui abonament individual de 100 lei. Menţionăm că taxele de difuzare poştală sunt incluse în costuri.
Plata abonamentelor se va face prin mandat poştal în contul Societăţii Medicale Române de Educaţie Fizică şi Sport,
CIF 26198743. Banca Transilvania, sucursala Cluj Cod IBAN: RO32 BTRL 0130 1205 S623 12XX (LEI); RO07 BTRL
01304205 S623 12XX (EURO); RO56 BTRL 01302205 S623 12XX (USD). SWIFT: BTRLRO 22
Precizăm că începând cu anul 2010 a fost introdusă taxa de articol. Ca urmare, toţi autorii semnatari ai unui articol
vor achita împreună suma de 150 Lei, în contul Societăţii Medicale Române de Educaţie Fizică şi Sport publicat mai sus.
Autorii care au abonament vor fi scutiţi de această taxă de articol.
Alte informaţii se pot obţine online de pe www.pm3.ro „Pentru autori” sau pe adresa de mail a redacţiei palestrica@
gmail.com sau pe adresa poştală: Str. Clinicilor nr.1 cod 400006, Cluj-Napoca, România, Telefon:0264-598575.
INDEXAREA
Titlul revistei: Palestrica Mileniului III – Civilizaţie şi sport
pISSN: 1582-1943; eISSN: 2247-7322; ISSN-L: 1582-1943
Profil: revistă de studii şi cercetări interdisciplinare
Editor: Universitatea de Medicină şi Farmacie „Iuliu Haţieganu” din Cluj-Napoca şi Societatea Medicală Română de
Educaţie Fizică şi Sport, în colaborare cu Inspectoratul Şcolar al Judeţului Cluj
Nivelul de atestare al revistei: revistă acreditată în categoria B+ de CNCS în perioadele 2007-2011 şi atestată CMR
din anul 2003 şi în prezent
Revistă indexată în Bazele de Date Internaţionale (BDI): EBSCO, Academic Search Complete, USA şi Index Copernicus, Journals Master List, Polonia, DOAJ (Directory of Open Access Journals), Sweden
Anul primei apariţii: 2000
Periodicitate: trimestrială
Cuprinsul, rezumatele şi instrucţiunile pentru autori se găsesc pe pagina de Internet: http://www.pm3.ro Accesul la
cuprins şi articole in extenso (în format .pdf) este gratuit.
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