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Abstract:

Background. Preterm birth is associated with an increased
prevalence of major and minor neurodevelopmental disability.
Infants born before 37 weeks of gestational age are considered
preterm infants, and very preterm infants are those who are
born before 32 weeks’ gestational age. Infants born preterm
may have a lower threshold for sensory input than full term
born peers and have difficulty in tolerating handling and
interaction. These problems could diminish critical
experiences in their early lives.

Objectives. To determine the effect of Music Therapy and
Developmental Program on Preterm infants in Neonatal
Intensive Care Unit.

Methods. Forty participants were found eligible for the study
as per inclusion and exclusion criteria and they were selected
by simple random sampling. They were divided into two
groups. Group A was a controlled group and Group B was an
experimental group. There were 2 drop outs in each group
because of early discharge, thus each group had 18
participants. All infants motor performance was assessed on
the first and last day of intervention using TIMPS and
INFANIB. Intervention was given for 3 weeks and for 30
minutes 3 times per week. Group A was given developmental
program and Group B was given developmental program and
music therapy.

Results. Statistical analysis was done using GraphPad InStat
3.06. Statistical significance was set at p < 0.05. The data
analysis shows that there was marked difference in the score
of INFANIB and TIMPS score which shows that music
therapy and developmental program is effective in the 18
participants of the study.

Discussions. There was marked improvement in the activity
and alertness of the infant. There were changes in French angle
components of INFANIB including heel to hear and popliteal
angle.

Conclusion. Music therapy can be used to improve the
neuromotor development of the preterm infants. Thus, these
strategies can be applied on a regular basis for helping such
preterm infants to improve their alertness and to improve their
neuromotor development.

Cuvinte cheie: prematuri, meloterapie, program de dezvoltare

Rezumat:

Introducere. Nasterea prematura este asociatd cu o prevalenta
crescutd a handicapului major si minor in neurodezvoltare.
Sugarii nascuti inainte de 37 de sdptdimani de sarcind, sunt
considerati sugari prematuri, si foarte prematuri copiii sunt cei
care sunt niscuti inainte de 32 de sdptamani, cu varsta
gestationald. Sugarii ndscufi prematur pot avea un prag
senzorial mai redus decdt copiii nascuti la termen si au
dificultati in tolerarea la manipulare si interactiune. Aceste
probleme ar putea diminua experientele critice in viata lor
timpurie.

Obiective. Determinarea efectului terapiei prin muzicd si a
programului de dezvoltare la nou-ndscutii prematur, in
unitatea de terapie intensiva de neonatalogie.

Metode. Patruzeci de participanti au fost gasiti eligibili pentru
studiu, conform criteriilor de includere si excludere si au fost
selectati prin esantionare simplé aleatorie. Ei au fost impartiti
in doud grupuri: grupul A — de control si grupul B -
experimental. In fiecare grup au fost eliminati cite 2 subiecti,
astfel incat fiecare grup a avut 18 participanti. Toate
performantele motorii ale copiilor au fost evaluate in prima si
ultima zi de interventie folosind TIMPs si INFANIB.
Interventia a fost administrata timp de 3 saptdmani, cate 30 de
minute de 3 ori pe saptdmana. Grupul A a urmat programul de
dezvoltare si grupul B a urmat programul de dezvoltare si
terapia prin muzica.

Rezultate. Analiza statisticdi a fost efectuatd folosind
GraphPad InStat 3.06. Semnificatia statisticd a fost stabilita la
p<0,05. Analiza datelor arata cd a fost remarcatd o diferentd
intre scorul INFANIB si TIMPs, scor care arata ca terapia prin
muzicd si program de dezvoltare este eficientd la cei 18
participanti luati in studiu.

Discutii. A existat o imbunitatire semnificativa a activitatii si
vigilenta a sugarului. Au existat modificari ale componentelor
unghiulare franceze ale INFANIB, inclusiv unghiul popliteal.
Concluzii. Terapia prin muzicd poate fi utilizatd pentru a
imbunatati dezvoltarea neuromotorie a sugarilor prematuri.
Astfel, aceste strategii pot fi aplicate In mod regulat pentru a
ajuta astfel de sugari prematuri pentru a imbunatii vigilenta si
dezvoltarea lor.

! Post Graduate Student, Corresponding Author

2 Assistant Professor, Pediatric Physiotherapy Department

3 HOD of Pediatric Department
4 Counseling Psychologist PIMS, Loni

3 Assistant Professor, Pediatric Physiotherapy Department
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Introduction

Preterm birth is associated with an increased prevalence of major and minor
neurodevelopmental disability. Every year an estimated 15 million babies are born preterm
(before 37 completed weeks of gestation) and this number is rising, that is more than 1 in 10
babies. Three-quarters of them could be saved with current, cost-effective interventions.

Across 184 countries, the rate of preterm birth ranges from 5% to 18% of babies born.
Almost 1 million children die each year due to complications of preterm birth. Many survivors
face a lifetime of disability including learning disabilities, visual and hearing problems.
Incidence of preterm labour is 23.3% and of preterm delivery 10-69% in India. Preterm birth
complications are the leading cause of death among children under 5 years of age responsible
for nearly 1 million deaths in 2013. [1]

Infants born before 37 weeks of gestational age are considered preterm and infants born
before 32 weeks’ gestational age are considered very preterm. [2] Preterm birth has been one
of the risk factors for developmental disabilities. Infants born preterm may have a lower
threshold for sensory input than their full term born peers and have difficulty in tolerating
handling and interaction. Among the preterm born infant population it has been indicated that
the shorter the gestation, the higher the level of risk factors for the infants. They have found
that infants born at earlier gestational ages (< 32 weeks) when compared with later ages (32-36
weeks) scored lower on tests of gross motor development. Thus, time spent in the mother’s
womb may help to improve and to relate to the quality of motor performance at a later age. In
addition to poor quality of postural stability and mobility in the preterm population might be
related to differences in experiences such as longer hospital stays, neurological impairment
associated with medical complications or immobility due to the constraints of medical
technology. [3]

Medical and technological advances in the care of the preterm infant have greatly
increased infant survival over the past decades. However, researchers have also noted that
medical and nursing procedures and the excessive noise and other stimulation in the NICU
environment are stressful for the preterm infant. The American Academy of Pediatrics
recommended that environmental noise levels in the NICU should not exceed 45 dB. Much
emphasis has been placed on techniques for reducing environmental stress and stimuli such as
keeping isolettes dark and quiet as well as minimizing handling of babies. [2]The focus of the
highly-trained staff in the NICU has been body system and physiologic support, as well as
neuroprotective strategies and neurodevelopmental support however, in comparison with full-
term, preterm infants have been found to consistently experience a higher rate of sensory
impairments and promote optimal neurological/ behavioral development of these vulnerable
premature infants.

More recently the use of structured stimuli (e.g., music therapy) has been encouraged
as a means of reducing environmental stress. Other stress reduction techniques that have been
employed to minimize environmental stress include clustering of nursery activities, positioning
or swaddling of preterm infants, touch/massage therapy, kangaroo care, oral sucrose, non-
nutritive sucking, multisensory stimulation and music therapy. The aim of physical therapy
program is to optimise motor development and are often based upon the principles of neuro-
developmental therapy (NDT) which aims to modify sensory input and/ or abnormal movement
patterns to improve motor outcome through active and/or passive techniques. [4,5] Infant
stimulation programs may involve multisensory stimulation such as auditory, visual, vestibular
and tactile stimulation.

Music therapy has been shown to be very beneficial in stimulating growth and
development in premature infants. The coordination for sucking and breathing is often not fully
developed, making feeding a challenge. The use of music in the NICU has been shown to
decrease the stress response and increase oxygen levels. Womb sound music has been shown



VOL. 23/ NR 40/ Decembrie/ 2017 REVISTA ROMANA DE KINETOTERAPIE

to be very helpful in the care of mechanically ventilated agitated premature babies with low
oxygen levels. [6] Musical selections for fragile premature babies must be carefully considered.

The emphasis must be given to simplicity as well as gentle rhythms, flowing and lyrical
melodies, simple harmonies and a soft tone. Transient changes in amplitude must be avoided,
as well as abrupt tempo changes. Complexity of sound timbre and color should be avoided as
well as complex combinations of different instruments. [7]

Objective
This study aims to determine the effect of Music Therapy and Developmental Program
on Preterm infants in Neonatal Intensive Care Unit.

Material and Methods

The study was carried out at NICU of Pravara Rural Hospital, Loni (Bk). This is an
Experimental study— over study approved by the ethics committee of the institute. Pre-term
infant clinically diagnosed by paediatrician were included in this study. Infants with Hypoxic
Ischaemic Encephalopathy, any congenital anomalies and genetic disorder were excluded from
the study. A written informed consent was obtained after explaining the procedures.

Patients referred from NICU by Paediatric Dept. for Physiotherapy were selected

Ccreening(n%D

Selected based on Inclusion and
Exclusion criteria. Written informed « : » BRriefed about studv and
consent

Assessment (TIMPS, INFANIB)

Develanmental Prasram Music therapy and

[ Group A (Control group): ] Group B (Intervention group):

]

4 Drop out due
to earlv

v

[ Post treatment assessment (TIMPS, INFANIB) ]

Data Analysis
and Result

Figure 3.1 Flow Chart representing the procedure of selection of participant
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There were total fifty participants who were from the in-patients NICU, referred to
Paediatric Physiotherapy, Pravara Rural Hospital, Loni. Forty participants were found eligible
for the study, per inclusion and exclusion criteria and they were selected by simple random
sampling. They were divided into two groups Group A and Group B. Group A was controlled
group and Group B was experimental group. There were 2 drop outs in each group because of
early discharge, thus each group had 18 participants. Parents were explained about the nature
of the study, the duration of intervention of the study, intervention and its benefits in the
language best understood by them. They were encouraged to clarify queries regarding the study,
if any. A written informed consent was obtained from their parents. After that demographic
details of the participants including Name, Age, Gender, Height and Weight were noted. All
infants motor performance was assessed on the first and last day of intervention using TIMPS
and INFANIB.

In control group, participants received developmental program and intervention group
received developmental program and music therapy. The intervention was planned as 3 weeks
and three times a week. The training time duration for every session was approximately 30
minutes. Developmental program involved therapeutic positioning, joint proprioception, tactile
facilitation and vestibular facilitation. The developmental program was given during quiet alert
state of infant, 30 min before feeding.

Tactile Stimulation-Gentle stroking using gauze for 3 min in a sequence of chest, upper
limbs and lower limbs in supine position.

Visual stimulation-Black and white visual stimulation card hung at 8—10 in. from the
neonate for 3 min.

Auditory stimulation — Mother chatting with baby while he is laying on the mother lap
with face to face contact for control group.

Joint Proprioception

Vestibular Stimulation-Gentle horizontal and vertical rocking for 3 min. Positioning-
Side lying position was given using blanket rolls.

In intervention group, developmental program and music therapy was given. In music
therapy, soft lullaby of 3040 dB for 30 min was given using a miniature speaker (PHILIPS,
MI 1500, INDIA) and an mp3 player. Developmental program was give as above accept
auditory stimulation.

Result

Statistical analysis was done by trial version of Graph Pad InStat (v 3.06) software.
Various statistical measures such as mean, standard deviation (SD) and test of significance that
is “paired t test’” and “unpaired t test” used for comparing data. The results were concluded to
be statistically significant which was seen at the post intervention.

Table 1 Demographic profile of all participants

Demographic characteristics
Intervention Group Control Group
Gestational age 33+2.828 33.33+£2.808
Gender ratio (Girls: Boys) 9:9 11:07

1. Test of Infant Motor Performance (TIMP) score

The intervention group mean value of test of infant motor performance score was 21.167
with standard deviation + 0.5145. The control group mean value of test of infant motor
performance score was 20.78 with standard deviation + 0.4278. Using the “paired t test” the p
value is <0.0001 which shows extremely significant difference. The t value 2.715 with a degree
of freedom 34.

2. Infant Neurological International Battery (INFANIB) score
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The intervention group mean value of infant neurological international battery score
was 65.11 with standard deviation + 1.568. The control group mean value of infant neurological
international battery score was 63.22 with standard deviation + 2.756. The p value is 0.0163
which shows extremely significant difference. The t value 2.528 with a degree of freedom 34.

TIMP SCORE

Intervention Group Control Group

Graph 1: -Comparison of TIMP Scores at intervention and control group of TIMP Score

w
o
(@]
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Z

Intervention Gropu Control Group

Graph 2: -Comparison of INFANIB Scores of intervention and control group

The data analysis shows that there was marked difference in the score of INFANIB and
TIMPS score which shows that music therapy is effective in the 36 participants of the study.

Discussion

Interventions that mimic the intrauterine environment may have a beneficial effect on
the development of preterm infants and will assist them cope up with the unfavorable
environment. Multisensory stimulation (ATVV) has been shown to be safe in stable preterm
infants. It helps to improve alertness in preterm babies, festinate the feeding progression and
reducing the length of hospital stay.

The foetus from the time of conception is thought to be organizing five distinct but
interrelated subsystems: autonomic; motor; state; attention/interaction and self-regulatory.
These subsystems continually react and influence each other, thus the term synactive. In babies
born before term, the maturation of the five subsystems is interrupted as well as they have lost
the uterine supports for these subsystems. The preterm baby is adapted for functioning in the
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womb, but is required to function outside the womb at a crucial time in development and,
therefore, faces a very challenging existence. [8-10]

The use of music in the NICU has been shown to decrease the stress response and
increase oxygen levels. The sound level of lullabies administered was marked to 45-55 dB
because it is recommended to support stable vital signs of infants in NICU. Sound is the most
effective modality to achieve concurrent decrease in motility along with enhancement of
cortical activity. Music can stimulate the many areas of the brain including the Hippocampus
which governs the area of long-term memory. Music provide multisensory experience for
infants to enhance and encode body movement awareness. It enhances the natural movement
and vocalization infants make without words. Infants tend to focus while listening to soothing
and sedative music. Children who grow up playing and listening to music develop strong music-
related connections in the brain.

Listening to music also helps to develop spatial reasoning. Spatial awareness is the
ability to be aware of one self in space. Spatial awareness also involves understanding the
relationship of these objects when there is a change of position. Thus, the awareness of spatial
relationship is the ability to see and understand two or more objects in relation to each other
and to oneself. This is a complexe cognitive skill that children need to develop at an early age.

Music provides multisensory stimulation which helps in enhancing body movement
awareness. In this study, there was marked improvement in the score of pre-intervention and
post intervention score after a session of music therapy for 3 weeks. There was marked
improvement in the activity and alertness of the infant. Music therapy provides balanced
sensory stimulation. Infants receiving music therapy session displayed more body movement
and vocalization compared to the control group.

There were changes in French angle components of INFANIB including heel to hear
and popliteal angle. The limb activity was increased. These responses could indicate an
improved alertness and habituation response to sensory stimulation in preterm infants. The
infants were turning their head towards the source of music. This will help them for proper
visual tracking of toys and help them to explore their surroundings.

Music facilitates the neurogenesis, the regeneration and repair of cerebral nerves by
adjusting the secretion of steroid hormones, ultimately leading to cerebral plasticity. The
importance of music therapy is the relationship between temporal perceptive processes in the
central nervous system and the temporal components of motor learning and performance
processes. [11] Music is a complex temporal organization of acoustic events, which is sensed
mainly through the auditory modality, which possesses inherent qualities that may be used
specific aspects of motor behaviour. Temporal awareness is elaborately related to the
coordinated interaction of muscular systems and sensory modalities. Rhythm is the most
important aspect of developing a stable temporal world. [12]

It was observed in previous studies that neuronal populations in the cerebellar anterior
lobe showed motor associated activity regardless of rhythmic time structure in vermal and
hemispheric parts ipsilateral to the movements. It was also observed that neuronal populations
in bilateral anterior posterior lobe, mainly the simple lobule, increased their activity stepwise
with each increase in tempo modulation from a steady beat. Neuronal populations in other parts
of the posterior lobe also showed an increase of activity only during the 20% condition, which
involved conscious monitoring of rhythmic pattern synchronization, mainly on the left side
contralateral to the movements.'? It was also observed that music therapy causes auditory and
motor interactions which mostly engage the posterior aspects of the superior temporal gyrus
and the ventral and dorsal premotor cortex. This helps in initiating Central to Peripheral
developmental concept of neuromotor development in infants. Through this, the present study
concludes that music therapy has a positive effect on neuromotor development of preterm
infants.
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Conclusion

The present study shows that the use of music therapy along with developmental
program for preterm infant in NICU had similar improvement in TIMPS and INFANIB scoring.
Thus, these strategies can be applied on a regular basis for helping such pre-term infants to
improve their alertness and to improve their neuromotor development.

Limitations:
The limitations of this study were:
» Smaller duration of intervention
* Small sample size
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Abstract

Introduction: Stress urinary incontinence is a major
clinical problem of women from modern sciety, with
deep effects on quality of life and daily living, being
responsible for social, physical, psychological,
emotional, occupational and sexual issues.

Scope: This paperwork aimes to prove the efficiency of
the Michigan Protocol for Perineal Muscle Stretghtening,
in the management of stress urinary incontinence in
students from University of Oradea and in the
improvement of quality of life, by using a cheap and
accessible method, as means and time.

Methodes: Study was conducted on 10 subjects with
stress urinary incintinence, mean age 21 +1,26 years;
mean wight 68 kg +10,76; mean high of 1,67 cm +0,065;
mean mass index 25,18342,805. Assessment was done
by using: General Questionnaire for urinary
incontinence, King’s Health Questionnaire, PERFECT
test. For perineal strengthening, Michgan protocol was
used for 6 weeks.

Results: Positive evolution were recorded for stretght,
andurantce, repetition of contraction, contraction speed,
timing and the improvement ov quality of life, in students
with mild stress urinary incontinence.

Conclusions: We can say that Michigan protocol is
efficient both for the improvement of perineal nuscle
tone and for it’s parameters, like force, andurance,
repetion and contraction speed and also in the
imorovement of aualitv of life.

Cuvinte cheie: incontinentd urinard, tonifierea

musculaturii perineale, femei tinere

Rezumat

Introducere: Incontinenta urinard de stres este o
problema clinicd majord a femeii societdtii moderne, cu
efecte profunde asupra calitatii vietii si activitatilor de
zi cu zi, implicdnd suferinte In plan social, fizic,
psihologic, ocupational si sexual.

Scop: Aceastd lucrare doreste sa demonstreze eficienta
protocolului Michigan in recuperarea/ameliorarea
incontinentei urinare de stres la studentele din
Universitatea Oradea si la imbunatatirea calitatii vietii
acestora, printr-o metoda accesibila si deloc costisitoare
nici ca material nici ca timp.

Metode: Studiul s-a realizat pe 10 subiecti cu
incontinentd urinard de stress, media de varsta 21 ani
+1,26; greutate medie de 68 kg +10,76; Inaltimea medie
de 1,67 cm £0,065; valoarea medie a IMC-ului este
25,183+2,805. Mjloacele de evaluare utilizate au fost:
Chestionar general pentru depistarea incontinentei
urinare, King’s Health Questionnaire, testul PERFECT.
Pentru reeducarea perineald s-a aplicat protocolul
Michigan, timp de 6 sdptdmani.

Rezultate: S-au observat evolutii pozitive la nivelul
planseului pelvi-perineal ale fortei, andurantei,
repetitiile contractiilor, viteza fiecdrei contractii,
temporizarea ei si In imbunatdtirea calitatii vietii la
studentele cu incontinentd urinard de stres in forma
usoara.

Concluzi: Putem spune ca protocolul Michigan este
eficient atdt in cresterea tonusului muscular a
muschiilor pelvi-perineali cat si in functiile acestei
musculaturi precum forta, rezistenta, repetitiile si viteza
fiecdrei contractii dar si in ceea ce priveste unele
aspecte ale calitatii vietii subiectilor.
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Introducere

Incontinenta urinard este o problemd a femeii societatii moderne, o problema clinica
majora care are efecte profunde asupra calitdtii vietii si activitdtilor de zi cu zi, implicand
suferinte in plan social, fizic, psihologic, ocupational si sexual al pacientelor suferinde. In functie
de importanta si gradul afectiunii este interferatd conditia fizica si psihica a femeii si pot surveni
modificari in activitatea si comportamentul social al acesteia. [1]

Potrivit studiilor, numarul de femei din Europa care au incontinentd urinard este de
ordinul milioanelor. [2], iar incontinenta urinard de stres este cea mai comund forma de
manifestare a incontinentei urinare la femei (50%). [3] si predomind mai ales la femeile tinere.
[4] Incontinenta de stres poate aparea la orice varsta. Pentru unele femei riscul la jena publica le
impiedicd sa se bucure de numeroase activitati cotidiene cu familia, prietenii.

Acest tip de incontinentd repezintd o pierdere involuntard de urind in timpul oricérei
activitati fizice care pune presiune pe vezicd. Acesta fiind cauzatd de slabiciunea muschilor
vezicii care lasd urina sa treaca. Fiind atat de comuna in randul femeilor, de ordinul milioanelor
de femei afectate totusi foarte multe dintre acestea refuza sa discute cu medicul lor aceasta
problema.

Activitatile care pot supune vezica la acest tip de stres sunt: rasul, stranutul, tusea,
ridicarea diverselor obiecte etc. [5]

Anatomia locald este elementul esential, de la care porneste atit depistarea patologiei
primare care declanseaza dezechilibrul care genereaza incontinenta urinard, cat si cea care va
genera, In urma examindrilor specifice, terapia indicata, specifica patologiei date. Imagistica
medicald modernd a oferit posibilitatea de a cunoaste anatomia normala a femeii vii in pozitie
ortograda si in dinamica, ceea ce a produs o rasturnare a dogmelor stabilite inca din evul mediu.
Cercetarile ultimilor ani s-au concentrat pe definirea anatomica gi functionald a structurilor de
sustinere a organelor pelvice si pe biomecanica acestora. [6]

Bazinul moale reprezintd un complex de structuri musculo-aponevrotice. Peretii ososi
laterali ai pelvisului sunt acoperiti de muschiul obturator intern si fascia obturatorie. Peretele
posterior este format de sacru si coccis, fiind acoperit in partea laterala de muschii piriform si
coccigian. Planseul bazinului moale este format din structuri de sustinere a viscerelor pelvine si
abdominale. Diafragma pelvina este formatd din muschii ischiococcigieni, ridicatori anali
(levatori ani) si fasciile care 1i acopera.

In stare normald muschii ridicatori anali impreuna cu sfincterul anal extern si sfincterul
periuretral, se afld in contractie tonica permanenta ceea ce asigura continenta vezicii si rectului.
In timpul efortului toate componentele musculare se contracti rapid pentru a mentine continenta.

Acest fapt este posibil datorita constitutiei specifice a musculaturii striate, care contine
fibre musculare cu actiune lenta de tip I, care asigura contractia tonicd si fibre cu actiune rapida
de tip II care pot face fata situatiilor unde se cere o actiune rapida. In ortostatism, fascicolele
pubococcigeu si puborectal au o orientare verticala sustinand practic rectul, vaginul si uretra, pe
cand fascicolul iliococcigeu are o pozitie orizontald biconvexa, formand impreund cu placa
levatorie un element de suport in spatele viscerelor pelvice.

In urma studiului bibliografiei autohtone de specialitate nu s-a gasit o statistici in ceea
ce priveste incidenta incontinentei urinare de stres in Romania, dar anumite studii estimeaza ca
incontinenta urinara afecteaza una din trei femei, fiind prezenta si in cazul barbatilor, dar mai
rar.

Potrivit articolului "Pelvic Muscle Exercise for Stress Urinary Incontinence in Elderly
Women” (Thelma J. Wells PhD, RN, Carol A. Brink MPH, RN, Ananias C. Diokno MD’ Robert
Wolfe PhD and Grace L. Gillis MA) protocolul de exercitii urmat de grupul tinta a avut rezultate
bune inca mai repede de cat cercetatorii au stabilit. O alta parte buna a fost minimum de exercitii
pe zi recomandate care au fost in numar de 80 cand trebuiau sa fie 125. In concluzie cercetitorii
au demonstrat cd printre cei care au urmat acest protocol, exercitiile musculaturii pelviene au
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fost benefice in reducerea incontinentei urinare de stres, rezultatele fiind comparate cu cele
produse de fenilpropanolamina. [7]

In ceea ce priveste reeducarea perineal, studiile demonstreaza ci exercitiile muschiilor
pelvieni au un anumit efect in ceea ce priveste calitatea vietii si variabilele vietii sexuale. [§8]

Intr-un alt studiu cu privire la utilizarea exercitiilor pelviene, Bo Kari (2004) a aritat ca
acest protocol este eficace in tratamentul incontinentei urinare de stres si mixta si prin urmare
este recomandat ca terapie de prima linie. [9]

Un studiu privind eficienta exercitiilor perineale pentru femei cu incontinentd de stress,
de urgenta si mixta, au demnostrat ca ca la 6 luni de la finalizarea unei terapii fara risc, ieftind si
simplu de furnizat doar o treime dintre participantii studiului au rdmas Imbunatdtiti spre
satisfactia pacientului. Tot 1n acest studiu s-a demonstrat ca exercitiile au fost la fel de eficiente
pentru toate cele trei diagnostice: incontinenta urinara de stres, de urgenta si mixta. Cercetatorii
au ajuns la concluzia ca aceste metode necostisitoare merita o atentie suplimentara, si ar putea fi
utilizate de catre furnizorii de ingrijire medicald primara pentru a imbunatatii rata de succes a
acestei terapii. [10]

Unii cercetatori, avand ca scop determinarea efectelor exercitiilor musculaturii pelviene
in incontinenta urinard de stres, au ardtat reduceri semnificative ale pierderii de urind si
episoadele de pierdere a urinei au scazut 2.6-1.0 intre perioada de control si nivelul PME 4.
Femeile care au finalizat studiul au cunoscut o reducere semnificativd a cantitatii de urina
pierdutd precum si o crestere semnificativa a caracteristicilor musculare pelvine. [11]

Scop

Aceastd lucrare doreste sda demonstreze eficienta protocolului Michigan in
recuperarea/ameliorarea incontinentei urinare de stres la studentele din Universitatea Oradea si
la Tmbunatatirea calitdtii vietii acestora, printr-o metoda accesibild si deloc costisitoare nici ca
material nici ca timp.

Ipoteza

Protocolul Michigan pentru tonifierea musculaturii pelviperineale, aplicat 5 zile pe
saptdmana, timp de sase saptamani, influenteaza pozitiv evolutia incontinentei urinare de stres,
prin tonifierea musculaturii fazice, pentru contractii rapide si creste consecutiv calitatea vietii
acestor persoane.

Material si metode
Subiecti si locul de desfasurare a cercetarii

Studiul s-a desfasurat in perioada decembrie 2015 -mai 2016, in cadrul campusului
universitar al Universiatii din Oradea.

Au fost luate in studiu un numar de 95 subiecti, studente, cu varste cuprinse intre 19-28
ani, media de varsta 21 £1,74, cu o greutate cuprinsa intre 42- 95 kg, cu o medie a greutatii de
59 £10,33 si 1naltimi cuprinse intre 1,48 cm-1,87 cm cu o medie a Tnaltimii de 1,65 +0,064.
Valorile IMC cuprinse intre 16,4 si 30,57 iar media IMC fiind 21,48 £2,97. Dintre cei 95 subiecti
chestionati, 33% au declarat un consum de lichide 0,5-1 1, 49% un consum de lichide de 1-2 1si
doar 18% consuma peste 2 1 de lichide, 55% practica activitate fizica in mod regulat, 41% fisi
amani in mod regulat urinarea si 21% prezintd incontinenta urinara de stres. in schimb doar 4
subiecti au declarat ca sufera de boli cronice asociate si 92% au apreciat conditiile igieno sanitare
din jurul lor ca fiind necorespunzatoare pentru realizarea actului mictional in mod corect.
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Tabel. 1. Caracteristicile subiectilor (95 subiecti)
Nr Caracteristica subiecti medie + ab.std. val. min/ max
crt.
1 Virsta 211,74 19/ 28
2 Inaltime 1,650,064 1,48/ 1,87
3 Greutate 59+10,33 42/ 95
4 IMC 21,48+2,97 16,4/ 30,57
5 Consum de lichide (nr. de persoane %) Peste 2 1 (18% dintre subiecti), 1-21 (49% dintre subiecti),
0,5-11(33% dintre subiecti)
Procent DA NU
6 Activitate fizica 55% 45%
7 Boli cronice associate 4% 96%
8 Retentia voluntari de urina 41% 59%
9 Prezenta incontinentei de stress 21% 79%
10 Conditii igieno-sanitare corespunzitoare 8% 92%
Graficul nr.1 prezintd procentul de
subiecti cu incontinentd urinara de stres. Astfel, 21% Pregint
. . .. o . rezintd
§11n cei ?5 ‘de ] subiecti, 21% prezinta incontinent
incontinentd urinara de stres. de stress

Dintre cei 20 de subiecti care au

® Nu prezinta

declarat ca prezintd simptome de incontinentad
urinara de stres, datoritd gradului ridicat de
implicare emotionala si a aspectului intim al
problemei, doar 50 % au acceptat sd urmeze
interventia kineticdi si anume protocolul
Michigan. Restul de 50% refuza sa recunoasca ca suferd de o astfel de conditie.

Cei 10 subiecti care au participat la studiu sunt reprezentati in tabelul de mai jos sub
forma: varste cuprinse intre 19-23 ani si media de varsta 21 ani £1,26; greutate intre 58-86 kg si
media de 68 kg +10,76; Indltimi cuprinse intre 1,60-1,84 cm si media de 1,67 cm +0,065;
valoarea medie a imc-ului este 25,183+2,805; doar 60 % dintre ei practica activitati fizice in
mod regulat; 50% au declarat consum de lichide intre 0,5-1 1, restul 10% beau peste 2 1 de lichide
si 40% intre 1-2 1; nici unul dintre subiecti nu a apreciat pozitiv conditiile igienico sanitare din
campus si 50% obisnuiesc sa retind voluntar urina. Ultimele doua afirmatii sunt posibili factori
ai dezvoltarii incontinentei urinare de stres in randul studentelor. Adoptarea unei pozitii incorecte
din cauza mediului sanitar nefavorabil frecventat de studente, de exemplu: toaleta din camine,
facultati si diferite localuri, baruri aduc modificéri asupra musculaturii perineale care dupa cum
stim din teorie indeplineste cele doua functii: de a relaxa musculatura pentru a permite mictiunea
si de a se contracta asigurand continenta. Media valorilor imc-ului se incadreaza in categoria
supraponderald ceea ce reprezentd un alt factor de risc al aparitiei incontinentei urinare dupa cele
spuse si in teorie.

79%

Graficul nr.1. Procentajul subiectilor care
prezinta incontinenta urinara de stres

Tabel. 2. Caracteristicile subiectilor care prezinti incontinenta urinara (10 subiecti)

Nr. crt. Caracteristici subiecti medie + ab.std. val. min/ max
1 Varstd 21+1,26 19/23
2 Inaltime 1,67+ 0,065 1,60/ 1,84
3 Greutate 68+ 10,76 58/ 86
4 IMC 25,18+2,805 21,09/ 30,57
5 Consum de lichide Peste 2 1 ( 10% dintre subiecti),
1-21 (40% dintre subiecti),
0,5-11(50% dintre subiecti).
DA % NU %
6 Activitate fizica 60% 40%
7 Conditii igieno-sanitare corespunzatoare 100% 100%
8 Retentia voluntara de urind 50% 50%
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Mijloace de evaluare
Chestionar general pentru depistarea incontinentei urinare

In cadrul studiului efectuat s-a folosit chestionarul general de depistare a incontinentei
urinare preluat de la Centrul de cercetare pentru Economia Sanatatii si Analiza Tehnologiei
Sanitare a Universitatii Corvinus Budapesta, autori dr. Pentek Marta PhD si prof. dr. Gulacsi
Laszlo.

Acest chestionar a fost creat in vederea formularii unui raport de cercetare in cadru unui
program de investigare a incontinentei si problemelor de mictiune din 2011, care face parte dintr-
un program de screening global de protectie a sanatatii din Ungaria, intre 2010 — 2020.

Chestionarul este format din doud parti: chestionarul general si chestionarul pentru
incontinenta urinara de urgenta.

Chestionarul general cuprinde urmatoarele intrebari: varsta, greutatea, indltimea, daca
femeia este expusa la stres permanent, daca si de cand fumeaza, suferd sau nu de boli cronice
asociate cu tuse stranut, cantitatea de lichide consumate zilnic, daca obisnuieste sa 1si amane
mictiunea, daca prezinta pierderi involuntare de urina.

Urmeaza o serie de intrebari legate de pierderea de urind, cum ar fi cantitatea, frecventa
si modul in care se pierde urina, tipul de absorbant necesar si intrebari legate de starea
fiziopatologica a vaginului si a anusului. Ultimele informatii cerute de acest chestionar sunt
legate de practicarea sau nu a unei activitati fizice regulate si/sau a gimnasticii intime Kegel.

The King’s Health Questionnaire cuprinde intrebari referitoare la impactul pe care il
are incontinenta urinara asupra calitatii vietii pacientei. Este format din trei seturi de intrebari,
primul set referitor la perceperea starii generale de sandtate de cétre pacientd si a impactului
incontinentei asupra sandtatii, al doilea set cuprinde 7 subgrupe de intrebdri, referitor la afectarea
activitatilor zilnice, afectarea vietii psihice si sociale, a relatiilor personale, a emotiilor, afectarea
nivelului de energie sau a somnului, daca pacienta trebuie sa recurga la masuri speciale pentru
incontinentd (purtarea absorbantului pentru urind, limitarea aportului de lichide, schimbarea
lenjeriei intime in caz de udare, ingrijorarea pacientei cu privire la mirosul care l-ar putea
emana). Al treilea set de intrebari incearca sa evalueze tipul de incontinenta urinara si cat de
mult o afecteaza pe pacientd (frecventa urindrii, existent urindrii nocturne, existent controlului
mictiunii dupa aparitia senzatiei de urinare, pierderea de urind in caz de activitasi fizice, in timpul
actului sexual, existent enuresisului nocturne or a infectiilor urinare frecvente). Testul se face la
inceputul tratamentului si dupa cateva luni de tratament, iar punctajul obtinut se compara pentru
a vedea dacd existd o ameliorare a calitatii vietii pacientei, in urma tratamentului.

Punctajul testului se calculeazd dupa formulele de mai jos, cu cat punctajul este mai
mare, cu atat incontinenta este mai severa (se compara rezultatele initiale si finale).

Punctaj minin: 0 puncte

Punctaj maxim: 1000 puncte

Acest chestionar a fost folosit in decembrie 2004 si martie 2006, intr-un studiu realizat
in Sao Paolo, Brazilia, privind determinarea ameliorarii calitatii vietii la un an dupd interventia
chirurgicala folosita ca tratament In incontinenta urinara de stres sau mixtd. La test au luat parte
39 de persoane, cu varsta medie 57.8 ani. Dupa un an, chestionarul a aratat ameliorarea calitatii
vietii la 36 de pacienti, 92.3%, restul de 3 avand aceleasi rezultate. [12]

Testul pentru tonusul musculaturii perineale (testul jetului de urini)

Testul jetului de urina constd in Incercarea pacientei de a-si opri jetul de urind in timpul
mictiunii. Are mai multe grade:

grad 0 — nu se poate opri jetul de urind

grad 1 — jetul de urind se poate opri partial

grad 2 — opreste jetul de urind, dar nu poate sd tind mult contractia sfincterului urinar

voluntar, pentru ca oboseste

grad 3 — opreste jetul de urina si poate mentine
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Acest test este simplu de facut, necostisitor si de aceea se face in mod curent, ca un test
de rutina de catre medicul ginecolog sau urolog, pentru stabilirea diagnosticului de incontinenta
urinara.

Testul de evaluare a incontinetei urinare PERFECT consta in evaluarea planseului
pelvi-perineal, in ceea ce priveste forta (presiunea), anduranta, repetitiile contractiilor, viteza
fiecarei contractii, temporizarea ei (Power, Endurance, Repetitions, Fast, Every, Contraction,
Timed). Prin introducerea unui deget in vaginul pacientei se evalueaza tonusul si functia
musculaturii pelvi-perienale prin estimarea functiilor de mai sus.

Anduranta/ Rezistenta: Rezistenta reprezintd durata contractiei (pand la 10 sec.) care
poate fi realizatd de muschi Inainte ca forta contractiei sa scada cu 35% sau mai mult.Cu alte
cuvinte, se masoard timpul mentinerii unei contractii pand la aparitia oboselii. Un semn al
oboselii este contractia simultand a adductorilor soldului si fesierilor si o puternica cocontractie
a transversului abdominal. Apneea trebuie descurajatd; dacd acest lucru se intdmpla, pacienta
este instruitd sa contracte musculatura in timpul expirului. De ex. 3/5 = gradul 3 mentinut 5
secunde.

Numdrul de repetiri: Numarul de repetari (pana la 10) a contractiei muschilor
pelviperineali cu pauza de 4 secunde intre ele. Cele 4 secunde vor permite muschiului slab, care
oboseste usor, sa isi revina fara a permite perioade mari de odihna pentru muschii puternici. De
ex. 3/5/3 grad 3/ mentinut 5 sec./ 3 rep.

Viteza de contractie: Dupa o scurtd perioada de repaus (de cel putin 1 min.), se va cere
efectuarea a 10 contractii de 1 sec. Subiectul este instruit sa contracte-relaxeze cat de repede si
de tare posibil, in ritm propriu, pana la aparitia oboselii musculare. Multi pacienti pot efectua
mai mult de 10 contractii rapide, dar din motitve practice, in evaluare se cer doar 10. In timpul
sedintelor de reeducare se poate face o evaluare intermediara a numarului de contractii rapide
pind la aparitia oboselii, care sa ofere informatii asupra progresiei.

Exemplu de rezultat al testului PERFECT: 4/6/5//9 = grad 4 (contractie buna,
mentinutd 6 sec., repetate de 5 ori, urmate de 9 contractii rapide).

Scopul evaludrii PERFECT este de a determina numarul de contractii necesare solicitdrii
muschiului si de a dezvolta un program de exercitii adecvat si eficient.

Identificarea muschilor perineali:

In timpul mictiunii

Se Incepe golirea vezicii.

Se va incerca oprirea jetului de urind cand e jetul mai puternic, prin contractia muschilor
planseului pelvin.

Se repetd actiunea de cateva ori pentru familiarizarea cu senzatia contractiei muschilor corecti.
Nu se contracta fesele, abdomenul, coapsele.

Pentru exprimarea numericd a acestei evaludri se foloseste scala Oxford modificata,
referitoare la contractiile musculaturii pelvi-perineale. Se pot folosi semnele - si ”+”.

Grad 0 — Nu se percepe contractie musculara

Grad 1 - contractie abia perceptibild/ pulsatie simtitd de degetul examinatorului.

Grad 2 — tensiune crescuta detectatd dar fard sesizarea ridicarii peretelui vaginal.

Grad 3 - tensiune musculara crescuta si perceperea ridicarii peretelui vaginal posterior.
Contractia de grad 3 se percepe ca o strangere a anusului si perineului.

Grad 4 — sunt prezente o tensiune crescuta si o contractie buna, capabile sa ridice peretele
posterior al vaginului contra rezistentei (presiune digitald aplicatd pe peretele posterior vaginal).

Grad 5 - se aplica o rezistenta puternica la ridicarea peretelui vaginal posterior; degetul
examinatorului este strans si tras in vagin.
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Scala Oxford modificata: (0-contractie inexistentd, 1-perceptibild, 2-slabd, 3-moderata,
4-bund, 5-puternicd).

Mijloace de interventie Kinetica
Protocolul Michigan / Program de exercitii pentru muschii planseului pelvin

Tratamentul efectuat de subiecti a fost un program de reeducare pelvi-perineald, care a
incercat sd demonstreze ca poate influenta evolutia/ ameliorarea incontinentei urinare, la
studente. A constat in efectuarea timp de 6 sdptdmani a protocolului de exercitii pentru
musculatura planseului pelvin.

Prima parte din cadrul tratamentului, a constat In Invatarea subiectilor sa diferentieze si
sa contracte musculatura pelvi-perineald. Pentru aceasta au fost indrumate sa incerce sa isi
opreasca jetul de urind, intr-un moment in care senzatia de urinare nu este intensa si sa simta
contractia musculaturii planseului pelvin. La Inceput, pacientele nu au fost sigure de contractia
facutd, tocmai de aceea ele au fost sfatuite sa incerce intr-un alt mod: sa isi introducad un deget
in vagin si sd contracte din nou musculatura pelvi-perineald, ca atunci cand urmareste sa isi
opreasca jetul de urina. In acest fel, vor simti muschii planseului pelvic contractindu-se in jurul
degetului. Pentru ca exercitiul sd fie efectuat corect, este foarte important ca pacientele sa nu
contracte musculatura abdominala, fesierd si adductorii coapselor, stiut fiind faptul cd acesti
muschi sunt sinergici cu muschii planseului pelvin.

Odata identificata musculatura pelvina si Invatatd contractia corecta, s-a trecut la a doua
parte a tratamentului, protocolul propriu-zis.

Nivelul 1: Lovituri
Scop: Contractii rapide si usoare; se incepe invatarea contractiilor muschilor pelvieni.
Se evita flexia trunchiului, intinderea sau incordarea spatelui.
Se evita contractia muschilor abdominali, coapselor, feselor.
Indicatii (dozare): 10 contractii scurte /set; 5 seturi /zi
cu pauza de 30 secunde intre fiecare set <— lset —>
Timp minim: 5 minute zilnic/ 5 zile pe saptdmana. AAAANAAR

Nivelul 2: Stacking/Stivuire
Scop: Contractii scurte,in trepte, pentru a recruta mai complet muschii pelvieni.
Contractii realizate ca si contractii cu cresterea progresiva a intensitatii in 2-3 trepte.
Numarati "1, 2, 3 (mentinere) si relaxati”, la fiecare treapta de crestere a intensitatii.
Indicatii: 10 contractii/ set; 5 seturi/ zi
cu pauza de 30 secunde intre fiecare set
Timp minim: 5 minute zilnic/ 5 zile pe saptdmana.
Nivelul 3: Rezistenta
Scopul: Contractii mentinute cu intensitate moderatd, pentru a incepe sa cresteti durata
contractiilor.
Executati contractii cu intensitate progresiva, sau contractii alternante rapide si usoare.
Directionati forta contractiei spre fnauntru si in sus.
Mentineti fiecare contractie 3 secunde (incercati sd mentineti progresiv pana la 10
secunde).
In timp ce mentineti contractati muschii ferm si cat de tare puteti, fira sa va fortati.
Indicatii: 10 contractii/ set; 3 seturi/ zi
Se mentine fiecare contractie 3-10 secunde
Cu pauza de 10 secunde intre contractii
Cu pauza de 30 secunde intre seturi A
Timp minim: 10 minute zilnic/ 5 zile pe saptamana A
1 23 Mentine 3-'105ec Pauza 10sec;
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1 contractie
(Trebuie repetatd de 10X pt a forma un set)

Nivelul 4: Intensitate mare
Scop: Contractii maximale, de intensitate mare, pentru a creste masa musculara si forta
Mentineti contractia la maximum de intensitate pana la aparitia oboselii.
Concentrati-vd sa mentineti contractia fara a va forta prin contractii pulsate cu
mentinere.
Indicatii: 5 contractii/ set; 3 seturi/ zi;.
Mentineti fiecare contractie >10 secunde, contractii pulsate si mentinere
Pauza de 10 secunde intre contractii
Pauza de 30 secunde intre seturi

Timp minim: 10 minute zilnic/ 5 zile pe sdptamana A ANAAR

A

1 2 3 Mentine>10 sec Pulse uza
1 contractie
L (Trebuie repetata de'5X pt a forma un set) J

Nivelul 5: intretinere
Scop: Continuati contractiile active ale muschilor planseului pelvin astfel sa devina o rutina in
cadrul activitatilor zilnice de autoingrijire.
Concentrati-va sa realizati activ si constient contractia muschilor planseului pelvin Tnainte
de stranut, tuse sau ridicari.
Mentineti nivelul optim de fortd musculara practicand regulat nivelul 5 de contractii.
Indicatii: 5 contractii/ set; 2 seturi/ saptdmana sau mai mult, astfel incat sa se potriveasca in
rutina zilnica.
Mentineti fiecare contractie >10 secunde, contractii pulsate si mentinere
Pauza de 10 secunde intre contractii
Pauza de 30 secunde intre seturi
Timp minim: 5-10 minute / sdptamana (vezi figura de mai sus). [13]

Rezultate si discutii

In urma screening-ului privind prevalenta incontinentei urinare, realizat pe cele 95 de
studente din campusul universitar, s-a constatat ca un procent de 21% studente prezinta
incontinentd urinara de stres. Rezultatele obtinute In urma evaludrilor initiale si finale aplicate
grupului experimental (10 subiecti) au fost prelucrate si analizate cu ajutorul programului Excel,
calculandu-se media si abaterea standard pentru variabilele numerice si procentul pentru
variabilele dihotomice. Prezentarea rezultatelor s-a realizat sub forma de tabele si grafice.

Tabel .3. Rezultate initiale si finale ale grupului de studiu

la chestionarul general de screening pentru incontinenta urinari/ nr.10)
Nr. crt. | Caracteristici subiecti Procent initial stud. Procent final stud.
% %

1 Cantitatea 1-2 pic 90% 30% stud.
stud.
Cantit. mai mare 10% 0% stud.
Tot continutul - -

2 Frecventa Rar 80% 30% stud.
Des 20% 0%stud.
Sistematic - -

3 Cauza 40% stud. - ras,sarituri mici 20% stud. - susur,curgere
50% stud. - tuse,stranut apa
10% stud. - susur,curgere apa 10% stud.- stranut,tuse

4 Nevoia folosirii absorbantului NU 100% stud. 100% stud.

5 Senzatie vagin larg DA - -
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6 Senzatie de patrundere
a aerului in vagin
7 Scurgerea apei din vagin dupa baie, inot
8 Contact intim dureros
9 Flatulenta, constipatie
10 Hemoroizi, varice in zona intima
11 Practicarea regulati a gimnasticii intime
12 Ati auzit despre gimnasatica intima si
eficienta ei?
13 Conditiile de igiena
14 Obezitate

100% stud.

100% stud.

10% stud.

90% stud.

100% stud.

100% stud.

100% stud.

100% stud.

100% stud.

Pentru evaluarea eficientei protocolului Michigan aplicat, s-au folosit: Testul pentru tonusul

musculaturii perineale (testul retinerii jetului de urind), Testul PERFECT si King's Health Questionnaire.

Nr.crt. Power/ Forta Endurance/ Repetitions/Nr. | Fast/ Nr. contractii

medietab.std Rezinstenta repetari rapide

power endurance

o Initial = Final

repetition fast

PERFECT.

Graficul nr.2. Diferenta dintre rezultatele initiale si finale ale testului PERFECT

Graficul nr.2 prezinta rezultatele comparative ale evaludrilor initiale si finale la testul

Initial rezultatul primului criteriu de evaluare "power/forta” a subiectilor a fost gradul 3.

Potrivit scalei Oxford modificatd acesta reprezintd o contractie a musculaturii pelvi-perineale
moderata. La reevaluare dupa cele 6 saptdmani de exercitii se observa o contractie vaginala mai
puternica de la gradul 3 contractie moderata la gradul 4 contractie buna. La cel de al doilea
criteriu "endurance/rezistenta” valoarea medie initiald a subiectilor a fost de 6 secunde, in final
se poate observa ca subiectii au reusit sd mentina contractia inainte ca forta contractiei sa scada,
in medie timp de 7 secunde, valoarea maxima fiind 10 secunde.

20



VOL. 23/ NR 39/ Mai/ 2017 REVISTA ROMANA DE KINETOTERAPIE

Graficul nr.3 prezintd comparatia
rezultatelor finale fata de cele intiale sub forma
de medie si abatere standard la chestionarul | go
King's Health. Acest chestionar evalueaza
impactul incontinentei urinare de stres asupra 60 67.26
calitatii vietii subiectilor luati In studiu. Cu cat | 49
scorul pacientilor este mai mic aproape de 0 cu
atdt impactul asupra calitatii vietii este mai
scazut 0

100

84.42

20

initial final

Graficul nr.3. Diferenta dintre rezultatele initiale si
finale ale chestionarului King's Health sub forma de medie

Graficul nr.4 reprezintd compararea rezultatelor intiale si finale sub forma de medie ale
tonusului musculaturii perineale utilizand testul retinerii jetului de urind. Se poate observa ca la
evaluarea 1initiald majoritatea studentelor
reuseau s$a opreascd jetul de urind dar nu
reuseau sa mentind mult timp contractia | 3
sfincterului voluntar deoarece oboseste (gradul
). In urma protocolului Michigan, la
evaluarea finala s-a observat ca tonusul | 1
musculaturii s-a Tmbunatatit ceea se Inseamna
cd subiectii nu numai ca retin jetul de urina ci
sunt capabili sd il si mentind. Astfel putem
spune ca protocolul Michigan pentru cresterea tonusului musculaturii pelvi-perineale este

eficient 1n cresterea fortei acestei musculaturi. Graficul nr.4. Diferenta dintre rezultatele
initiale si finale

4

initial final

ale testului jetului de urina

Discutii

Cele care au acceptat sa urmeze protocolul Michigan, au constituit grupul experimental.
Acestea au fost supuse evaluarii initiale, respectiv evaludrii finale, dupa 6 saptamani, la
terminarea protocolului Michigan. In urma aplicarii chestionarului general de screening pentru
incontinentd urinard, s-au obtinut urmatoarele informatii referitoare la cauze, freventa, cauza si
perceptiile subiectilor cu privire la tonusul planseului pelvin, prezentate in tabelul 4.

Initial majoritatea subiectilor (90%) pierdeau o cantitate de 1-2 picaturi restul de 10%
pierdeau o cantitate mai mare de urind. Cauza este impartitd aproximativ egal intre "ras, sarituri
mici” (40%) si "tuse, stranut puternic in prealabil” (50%). In ceea ce priveste frecventa, initial
doar 20% pierdeau urind mai des, restul de 80% subiecti rar. Dupa interventia kineticd 30% au
afirmat ca@ Inca mai pierd o cantitate de 1-2 picaturi de urind dar mai rar decat initial iar subiectul
care pierdea o cantitate mai mare de urind a ajuns sa piarda 1-2 picaturi. Cele 2 studente care
inca pierdeau urina, se intampla la curgerea de apa, susur, deoarece aceastd activitate nu necesita
o presiune intraabdominald asa mare si un singur subiect la stranut, tuse. La senzatia de
patrundere a aerului in vagin 20% au raspuns pozitiv respectiv la senzatia scurgerii apei din vagin
dupa baie, not 30% au raspuns pozitiv. Se mai poate observa ca nici unul dintre subiecti nu
necesita folosirea absorbantului pentru urind, nu aveau senzatia de vagin larg, nu prezentau
hemoroizi sau varice In zona intima nici flatulentd sau constipatie si nici contactul intim nu era
dureros.

In urma rezultatelor chestionarului general de screening pentru incontinenta urinara,
valorile IMC-ului fiind mari la 60% dintre subiecti, putem afirma cd greutatea corporald
reprezintd un factor semnificativ in aparitia incontinentei urinare. Cu cat o femeie are o greutate
corporala si un indice de masa corporald mai mare, probabilitatea de a face incontinenta urinara

21



VOL.23/ISSUE 39/May/ 2017 ROMANIAN JOURNAL OF PHYSICAL THERAPY

creste direct proportional cu acestea. Se stie din teoria integrald a lui Papa Petros ca mijlocul
,universului pelvin” este vaginul, astfel orice alterare a elementelor lui de sustinere va genera
alterari ale compartimentelor lui cu consecinta aparitiei prolapsurilor genitourinare. [14] Aceste
consecinte se rasfrang si asupra vezicii urinare, o greutate corporald mai mare generand o
presiune mai mare asupra planseului pelvi-perineal. In timp, acesta duce la alterarea elementelor
de sustinere si a fibrelor musculare din componenta vezicii urinare.

La aceeasi concluzie au ajuns si autorii studiului Nonsurgical Treatments for Urinary
Incontinence in Adult Women: Diagnosis and Comparative Effectiveness. Din 99 de studii
efectuate cu paciente care prezentau un minimum de incontinenta urinard, s-a ajuns la concluzia
cd obezitatea favorizeaza aparitia incontinentei urinare, iar pierderea In greutate la femeile obeze
duce la ameliorarea incontinentei. [15] Obezitatea a fost identificatd ca factor de risc pentru
incontinenta urinard in multe studii epidemiologice. Existda dovezi clare cd prevalenta
incontinentei urinare creste proportional cu cresterea indicelui de masa corporala. [15]

Initial subiectii au reusit sd contracte musculatura pelvi-perineald in medie de 4 ori (4
repetari din 10 cat e maxim). Dupd programul de exercitii efectuat, la evaluarea finald s-a
constatat cresterea numdrului de repetari de la 4 la 7. La cererea efectuarii a 10 contractii de 1
secundd(criteriul "fast”) initial subiectii au reusit in medie doar 7 contractii iar in final dupa
efectuarea protocolului Michigan subiectii au executat 9 contractii de 1 secund. in concluzie se
poate afirma ca protocolul Michigan pentru musculatura pelvi-perineald aduce modificari
pozitive la nivelul planseului pelvi-perineal in ceea ce priveste forta, anduranta, repetitiile
contractiilor, viteza fiecdrei contractii, temporizarea ei (Power, Endurance, Repetitions, Fast,
Every, Contraction, Timed.

Media scorurilor globale initiale la subiectii nostri a fost 84,42, raportat la valoare
minimd a chestionarului ne aratd faptul ca la pacientii luati In studiu incontinenta urinara
prezentd nu afecteaza major calitatea vietii lor. Astfel am luat in calcul doar acele niveluri ale
chestionarului (tabel nr.7) unde studentele au raportat o jend si anume: nivelul 4 "Limitari
fizice/sociale” si respectiv nivelul 8” Faceti una dintre urmatoarele? daca da, cat de mult?” Scorul
global final a scazut de la 84,42 puncte la 67,26 puncte ceea ce arata ca protocolul Michigan
imbunatateste unele aspecte ale calitatii vietii, in cazul de fatd ameliorarea s-a produs la nivelele
4 si 8 ale chestionarului. Astfel ca incontinenta urinara de stres nu foarte severa a subiectilor la
inceput prezenta unele retineri in ceea ce priveste activitatile fizice de genul: mers, alegare, sport
etc, afectarea capacitatii de a calatori (nivelul 4); necesitatea tampoanelor intime, retinerea in a
bea lichide, etc.(nivelul 8). In urma practicirii exercitiilor din protocolul Michigan toate aceste
aspecte ale nivelului 4 si 8 a chestionarului King s Health s-au imbunatatit sau chiar au disparut.
In urma acestor constatiri putem mentioni faptul ci protocolul Michigan are eficacitate in
imbunatatirea calitatii vietii la subiectii cu incontinentd urinard de stres in forma usoara.

Concluzii

In urma rezultatelor chestionarului general de screening pentru incontinenti urinari,
valorile IMC-ului fiind mari la 60% dintre subiecti, putem afirma cd greutatea corporalad
reprezintd un factor de risc in aparitia incontinentei urinare.

In urma celor doua screeninguri pentru incontinenta urinari pe cei 95 de subiecti si
respectiv cei 10 care au format lotul experimental pare a se adeveri faptul ca, conditiile proaste
de igiena ceea ce atrage dupa sine realizarea incorecta a actului mictional contituie un factor de
risc 1n aparitia incontinentei urinare de stres la femeile tinere.

Protocolul Michigan pentru musculatura pelvi-perineald aduce modificari pozitive la
nivelul plangeului pelvi-perineal in ceea ce priveste forta, anduranta, repetitiile contractiilor,
viteza fiecarei contractii, temporizarea ei (Power, Endurance, Repetitions, Fast, Every,
Contraction, Timed. Protocolul Michigan are eficacitate in Tmbunatdtirea calitatii vietii la
subiectii cu incontinentd urinara de stres in forma usoara. Protocolul Michigan pentru cresterea
tonusului musculaturii pelvi-perineale este eficient in tonifierea acestei musculaturi.
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In concuzie, putem spune ci protocolul Michigan este eficient atat in cresterea tonusului
muscular a muschiilor pelvi-perineali cat si in functiile acestei musculaturi precum forta,
rezistenta, repetitiile si viteza fiecarei contractii dar si in ceea ce priveste unele aspecte ale
calitatii vietii subiectilor.
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A COMPARATIVE STUDY OF THE EFFECTS OF INCENTIVE
SPIROMETRY AND DIAPHRAGMATIC RESISTANCE TRAINING ON
SELECTED CARDIOPULMONARY PARAMETERS IN PATIENTS
WITH ASTHMA

STUDIU COMPARATIV PRIVIN

D EFICIENTA SPIROMETRIEI

STIMULATORII ST A ANTRENAMENTULUI DE REZISTENTA A
DIAFRAGMULUI ASUPRA PARAMETRILOR CARDIOPULMONARI
SELECTATI, LA PACIENTII CU ASTM

Happiness A Aweto %, Ayoola I Aiyegbusi®, Zainab O Olaniyan'’

Keywords: Asthma, Incentive spirometry, Diaphragmatic
resistance training, Aerobic exercises

Abstract

Background: The primary goal of asthma management is to
achieve and maintain control of the disease in order to prevent
exacerbations. Evidence suggests that moderate intensity aerobic
exercise training programme as well as incentive spirometry (IS)
and diaphragmatic resistance training (DRT) improve asthma
control and lung function. There is however no clear consensus
regarding the comparative efficacy of DRT and IS on the
cardiopulmonary parameters of patients with asthma.

Aim. This study was therefore aimed at comparing the effects of
incentive spirometry and diaphragmatic resistance training on
selected cardiopulmonary parameters in patients with asthma.
Methods: Forty-five (45) participants between the ages of 21 and
65 years diagnosed with asthma by physicians were recruited from
the out-patient respiratory clinic of the Lagos State University
Teaching Hospital (LASUTH), Ikeja, Lagos State, Nigeria and
randomly assigned to three (3) groups (A, B and C) Group A
received aerobic exercises and IS, Group B received aerobic
exercise and DRT and Group C (control group) received only
aerobic exercise for 6 weeks; 3 times a week.

Results: There were significant changes post-intervention in all the
pulmonary parameters (p<0.05) of the three groups while there
were no significant changes in any of the cardiovascular parameters
(p>0.05). A comparison of the mean values of the cardiopulmonary
parameters across the three groups 6™ week post intervention show
significant differences for FEV and PEFR (p=0.016 and p=0.030
respectively) while no significant differences existed in FVC and
the cardiovascular variables (SBP and DBP) (p= 0.100, p= 0.739,
p= 0.874 respectively).

On post hoc analysis using the least significant difference (LSD),
the significant difference observed in FEV1 was found between
Groups B&C and A&B. Furthermore, the significant difference
observed in PEFR was found between Group B&C.

Conclusion: Our findings show that the use of IS and DRT ha
beneficial effects in improving selected pulmonary parameters (FE\
FVC, PEFR). However, the use of DRT is clinically more benefic:
and is thus recommended to be a part of the intervention for patier
with asthma.
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Rezumat

Introducere: Scopul primar al managementului bolii astmatice
este de a obtine si mentine controlul afectiunii, pentru a preveni
exacerbarile. Studiile sugereaza ca programele de exercitii cu
intensitate moderata, precum si spirometria stimulatorie (IS) si
antrenamentul de rezistenta a diafragmului (DRT) imbunatitesc
controlul astmului si functia pulmonard. Nu existd totusi un
consens clar referitor la compararea eficientei DRT si IS asupra
parametrilor cardiopulmonari la pacientii cu astm.

Scop. Acest studiu doreste sa realizeze o comparatie intre efectul
spirometriei stimulatorii si a antrenamentului de rezistenta a
diafragmului asupra parametrilor cardiopulmonary selectati, la
pacientii cu astm.

Metode: Patruzeci si cinci (45) de participanti cu varste cuprinse
intre 21 si 65 de ani, diagnosticati cu astm, din clinica ambulatorie
respiratorie a spitalului Lagos State University Teaching Hospital
(LASUTH), Ikeja, Lagos State, Nigeria au fost recrutati si
distribuiti aleator in trei (3) grupuri (A, B si C). Grupul A a urmat
un program de execitii aerobice si IS, groupul B a urmat exercitii
aerobice si DRT si grupul C (de control) a urmat doar exercitii
aerobice timp de 6 sdptamani; de 3 ori/ sdptdmana.

Results: S-au inregistrat modificari semnificative dupa interventii,
la toti parametrii pulmonari (p<0.05) la toate cele trei grupuri, si
nu s-au inegistrat modificari semnificative ale parametrilor
cardiovasculari (p>0.05). Compararea valorilor medii are
parametrilor cardiopulmonari intre cele trei grupuri in a sasea
saptamand post interventie, ademonstrat diferente semnificative
pentru FEV| si PEFR (p=0.016 si respectiv p=0.030), in vreme ce
nu s-au inregistrat diferente semnificative ale FVC si variabilele
cardiovasculare (SBP and DBP) (p= 0.100, p= 0.739, respectiv p=
0.874).

La analiza posthoc, folosind cea mai mica diferentd semnificativa
(LSD), s-a demonstrate o diferenta semnificativa la FEVI, intre
grupurile B&C si A&B. Mai mult, diferenta semnificativa
observata la PEFR a fost intre grupurile B&C.

Concluzii: Rezultatele demonsteraza ca folosirea IS si DRT are efete
benefice in imbunatatirea parametrilor pulmonari selectati (FEV1,
FVC, PEFR). Totusi, folosirea DRT este mult mia benefica din punci
de vedere clinic, fiind de aceea recomandat a face parte din programu
de interventie la pacientul astmatic.
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Introduction

The incidence of asthma with its associated high healthcare cost has increased over the
last three decades, especially in industrialized countries. [1] The rising morbidity and mortality
from asthma despite major advances in the understanding of the disease process can be attributed
to inadequate attention given to the management of asthma by improving bronchial asthma
control. [2] Though clinical control of asthma can be achieved with proper pharmacological
treatment, studies have shown that the use of oral steroid medications to control inflammation
in asthma causes weakness of the inspiratory muscles which can impair lung function. [3-6] Prior
studies had suggested that pulmonary rehabilitation and inspiratory muscle training may be
beneficial in improving functional capacity and reducing dyspnoea, thereby resulting in a
reduction in the use of health care services by patients with asthma. [7,8] Evidence suggests that
decreased physical activity may play a role in asthma development while aerobic exercises have
been known to improve cardiopulmonary endurance, reduce dyspnoea and improve ventilatory
capacity.[9, 10] A study carried out by Boyd et a/ [11] and Aweto et al[12] showed that moderate
intensity aerobic exercise training programme improve asthma control and fitness level without
causing asthma deterioration in adult patients with asthma.

Aside from aerobic exercises, studies have shown that lung function can also be
improved by respiratory muscle training using incentive spirometry and diaphragmatic
resistance training. [1314]

Incentive spirometer (IS) is a portable device whose main purpose is to promote deep,
slow inhalation, up to maximal inspiratory capacity, by providing patients with a visual feedback
signaling that the desired flow or volume has been reached. It is simple to use and its use results
in a prolonged phase of effective inspiration, more controlled flow and greater enthusiasm to
practice. [15]There are no known side effects with the use of IS and it is affordable while patients
do not require supervision once trained in their use [16]. Incentive spirometry is used to prevent
post-operative decrease in lung function following bariatric surgery, prevention of atelectasis
following upper-abdominal surgery or after coronary artery bypasses graft surgery and is widely
used clinically as an adjunct to chest physiotherapy.

Diaphragmatic resistance training (DRT) also known as inspiratory muscle training
(IMT) works by providing a threshold of inspiratory resistance that the patient inhales against to
strengthen the diaphragm. This type of training is marked by expansion of the abdomen rather
than the chest when breathing. It is considered to be a useful form of complementary and
alternative treatment to the pharmacological approach in the management of asthma.[17] The
use of DRT is commonly practiced, especially in those patients with cardiopulmonary disease,
to improve a variety of factors such as pulmonary function, cardiorespiratory fitness, posture,
respiratory muscle length and respiratory muscle strength.[18-21]. Specifically, DRT is essential
to patients with asthma since breathing in these patients is of the thoracic type which is associated
with decreased chest expansion and chest deformity as a result of a shortened diaphragm,
intercostals and accessory muscles.[19] It has also been demonstrated that placing a load on the
diaphragm during contraction increases strength in the muscle, causing a meaningful reduction
in breathlessness.[22]

Purpose

There is no clear consensus regarding the comparative efficacy of diaphragmatic
resistance training and incentive spirometry on the cardiopulmonary parameters of patients with
asthma. This study is therefore aimed at comparing the effects of incentive spirometry and
diaphragmatic resistance training on selected cardiopulmonary parameters in patients with
asthma.
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Materials and Methods
Subjects

Fifty (50) consecutively referred patients with asthma from the out-patient respiratory
clinic of Lagos State University Teaching Hospital (LASUTH), Ikeja, Lagos State, Nigeria were
screened for eligibility based on the inclusion and exclusion criteria. Five (5) were excluded
from the study. The remaining forty-five (45) were randomly assigned to three (3) groups (A, B
and C) using computer generated random number sequence with 15 participants in each group.

Three participants withdrew from the study due to illness, transportation problem and
travel respectively. Finally, 42 of them (22 males and 20 females) completed the study. Group
A received aerobic exercise and Incentive spirometry, Group B received aerobic exercise and
diaphragmatic resistance training and Group C (control group) received only aerobic exercise.
The participants were people between the ages of 21 and 65 years diagnosed with asthma by
physicians and who had not been on any form of structured exercises in the previous six months
; score < 3 on the Rapid Assessment of Physical Activity (RAPA) questionnaire. Also included
were participants with uncontrolled asthma with a score of 19 and below according to the Asthma
Control Test (ACT). Excluded were participants with asthma who had influenza-like or
respiratory infection symptoms 2-3 weeks prior to evaluation, those on asthma medications and
participants with other lung diseases.

Prior to the commencement of this study, ethical approval was sought and obtained from
the Health Research and Ethics Committee of the Lagos University Teaching Hospital (LUTH)
and Health Research and Ethics Committee of the Lagos State University Teaching Hospital
(LASUTH). Written informed consent was also obtained from the participants prior to the
commencement of the study.

Materials
Incentive spirometry

Airlife volumetric type IS was used in this study. It is a portable device that encourages
the patient, through a visual feedback, to maintain slow sustained inspirations and hence promote
lung expansion. Incentive spirometry helps in improving lung function and respiratory muscle
strength. [15,23,24]

Spirometry

Contec spirometer SP10 (manufactured in China) was used in this study. It is a handheld
calibrated device for measuring pulmonary function tests. It is a battery operated device with a
display screen of 128x 48 pixel, measuring 162x49x32mm and weighing 180grams. Spirometry
is a method of assessing lung function by measuring the volume of air the patient can expel from
the lungs after a maximal inspiration.

It is the most common of the pulmonary function tests (PFTs), measuring lung function,
specifically the amount (volume) and/or speed (flow) of air that can be inhaled and exhaled.
Spirometry is an important tool used for generating pneumotachographs, which are helpful in
assessing conditions such as asthma, pulmonary fibrosis, cystic fibrosis, and chronic obstructive
pulmonary disease (COPD). The Pulmonary parameters evaluated included Forced Vital
capacity (FVC), forced expiratory volume in the first second (FEV1) and peak expiratory flow
rate (PEFR).[25]

Diaphragmatic Resistance Training

POWERDreathe (medic) diaphragmatic resistance trainer (POWERDbreathe International
Ltd, Warwickshire, UK) was used in this study. It is a hand-held inspiratory muscle trainer
offering excellent improvement on breathing and performance. It uses the basic principles of
resistance training and significantly improves breathing efficiency. POWERbreathe
diaphragmatic resistance trainer uses the principles of resistance training to 'load' the inspiratory
muscles, improving their strength, power and endurance. [22]
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Bicycle ergometer

This is a stationary bicycle, also known as cycle ergometer. This is a device with saddle,
pedals, and some form of handlebars arranged as on a bicycle, but used as exercise equipment
rather than transportation. It helps to improve cardiopulmonary endurance.

Asthma control test (ACT)

This is a reliable, valid and practicable instrument for asthma control assessment.[26]. It
is a set of five questions designed to help patients with asthma describe how the condition affects
them. Each response to the 5 ACT questions has a point value of 1 to 5. ACT is scored by adding
up the point values for each response to all five questions. Score point value of 19 and below
indicates uncontrolled asthma. [27,28]

Methods
Pre-Intervention Assessment

The nature of the study, effect and benefits were explained to the participants.

Explanation of the procedure and accompanied demonstration of assignments in
individual training groups was done. Participants were asked if they had recently taken any
medications such as bronchodilators or b-blockers and when they last had a meal (ideal is < 2
hours after meal, as heavy meals can affect performance of the test by causing some restriction).

They were advised not to wear tight or restrictive clothing that could interfere with the
test.

All assessments were done with the patient in a sitting position. Pulmonary function
parameters; forced expiratory volume in 1 second (FEV1), forced vital capacity (FVC) and peak
expiratory flow rate (PEFR) and cardiovascular parameters; systolic blood pressure (SBP) and
diastolic blood pressure (DBP) were taken pre-intervention (baseline). Pulmonary parameters
were taken by instructing the participants to take the deepest breath they could, and then exhale
into the spirometer sensor as hard as possible, for as long as possible, preferably for at least 6
seconds. During the test, soft nose clips were used to prevent air escaping through the nose
during exhalation. Disposable filter mouthpieces were also used to prevent the spread of
microorganisms. All spirometric assessments were done three times and the best value taken.
[29]

The cardiovascular parameters; SBP and DBP Were measured in sitting using a
sphygmomanometer and a stethoscope and recorded after the pulmonary function tests were
done.

Intervention

The participants completed 6 weeks training at a frequency of 3 times per week and 40
minutes each session. All the participants performed aerobic exercise on the bicycle ergometer
at a steady state intensity that achieved 60% of maximum heart rate. Aerobic exercise
prescription included 5 minutes warm up (which included arm circles and toe raises), 20 minutes
of steady state exercise on the bicycle ergometer and a 5 minutes cool down, thus, a total of 30
minutes per acrobic exercise bout. [11]

Participants in group A were positioned sitting upright with the incentive spirometer held
in an upright position. The disposable mouthpiece was placed in their mouth and their lips tightly
sealed around it. The participants were instructed to breathe in slowly and as deeply as possible
allowing the balls in the device rise. They then held their breath for 3 seconds and removed the
device from the mouth, exhaling slowly. They had 5 seconds of rest and repeated the steps nine
more times making a total of ten repetitions followed by an additional set, making a total of 20
repetitions of two sets. [24]

For diaphragmatic resistance training (group B), the participants sat upright and held the
POWERDreathe by the handle cover with the mouthpiece in the mouth so that the lips covered
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the outer shield to make a seal. The participants breathed out as hard as they could and then took
a fast forceful breath in through the mouth straightening the back and expanding their chest.
They were instructed to breathe out slowly through the mouth with the device still in the
mouth until the lungs were empty, letting the muscles in the chest and shoulders relax. They had
5 seconds of rest and then repeated the steps nine more times making a total of ten repetitions
followed by an additional set, making a total of 20 repetitions of two sets. [24]
Post- Intervention Assessment
All assessments were done with the patient in a sitting position. Pulmonary function;
FEV1, FVC and PEFR, and cardiovascular parameters; SBP and DBP were taken immediately
the participants completed their individual group assignment at the end of the 6th week of study.

Data Analysis
' Data was analyzed using the Statistical Package for Social Sciences (SPSS) version 20
(Chicago, IT). The result was summarized with descriptive statistics of mean, standard deviation,
frequency, percentages, bar chart and pie-chart. Paired t-test was used to determine the effects
of each intervention on the selected cardiopulmonary parameters pre- and post-intervention.
Analysis of variance (ANOVA) was used to compare the differences in cardiopulmonary
parameters across the three groups post-intervention and post-hoc analysis was used to determine
the significant difference between one group and another. Level of significance was set at p <
0.05.

Results

The mean age of the participants was 33.24+ 14.47 years. At baseline, there was no
significant difference in the physical characteristics, pulmonary and cardiovascular variables of
the participants in the three groups, which implies that the three groups were homogenous (Table

).

Table 1: Pre-Intervention Data Showing Homogeneity

Variables Group A Group B Group C F-Value p- Value
X+SD X+SD X£SD

Age (years) 38.57+18.62 31.00+13.19 30.14+9.65 1.473 0.242
Height (m) 1.63+0.09 1.67+0.08 1.66+ 0.09 1.138 0.331
Weight (kg) 71.64+17.63 73.50+13.82 79.29+ 16.44 0.864 0.429
BMI (kg/m?) 27.25+7.61 26.25+5.06 29.14+6.78 0.699 0.503
FEV1 (L) 1.39+0.16 1.30+0.39 1.29+0.34 0.404 0.670
FVC (L) 1.92+0.31 1.70+ 0.64 1.76+0.30 0.887 0.420
PEFR (L) 2.37+1.03 2.84+0.93 2.04+0.85 2.587 0.088
SBP (mmHg) 111.43+11.67 113.57+10.82 113.57+9.29 0.189 0.828
DBP (mmHg) 70.71+8.29 71.43+5.35 70.00+5.55 0.167 0.846

Key

FEV-Forced Expiratory Volume in first second FVC= Forced Vital Capacity

PEFR= Peak Expiratory Flow Rate SBP= Systolic Blood Pressure

DBP= Diastolic Blood Pressure Group A= Incentive spirometry group

Group B= Diaphragmatic resistance training group Group C= Aerobic exercise/Control group

Table 2 shows the changes in the cardiopulmonary variables pre and post-intervention in
the three groups. There were significant changes in all the pulmonary parameters (p<0.05) of the
three groups while there was no significant change in any of the cardiovascular parameters
(p>0.05) in the three groups.
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Table 2: Changes in the cardiopulmonary variables Pre and Post-intervention in the study groups

FEV, FVC PEFR SBP DBP
Incentive
Spirometry
Pre Int. 1.39+0.16 1.92+0.31 2.37+1.03 111.43+11.67 70.71+8.29
X+SD
Post Int. 2.08+0.39 2.44+0.58 5.27+1.71  110.00+9.61 70.00+ 7.84
X+SD
t-value -8.509 -2.908 -7.613 0.806 1.000
p-value 0.001* 0.012%* 0.001* 0.435 0.336
Diaphragmatic
Resistance
Pre Int. 1.30+0.39 1.70+ 0.64 2.84+0.93 113.57+10.82 71.43+5.35
X+SD
Post Int. 2.40+ 043 2.87+0.60 6.13+1.89 111.43+9.49 70.71+7.30
X+SD
t-value -7.977 -5.423 -5.659 1.883 0.563
p-value 0.001* 0.001* 0.001* 0.082 0.583
Aerobic Exercise
Pre Int. 1.29+0.34 1.76+0.30 2.04+0.85 113.57+9.29 70.00+ 5.55
X+SD
Post Int. 2.00+0.28 2.44+0.58 433+1.51 112.86+9.94 71.43+6.63
X+SD
t-value -6.313 -5.314 -4.316 1.000 -1.000
p-value 0.001* 0.001* 0.001* 0.336 0.336

Table 3 shows the comparison of the mean values of cardiopulmonary parameters across
the three Groups (A, B & C) at post intervention (6th week) using ANOVA. Significant
difference was observed for FEVI and PEFR were (p=0.016 and p=0.030 respectively) while
no significant differences existed in FVC and the cardiovascular variables (SBP and DBP) (p=
0.100, p=0.739, p= 0.874 respectively).

Table 3: Comparison of the Cardiopulmonary Parameters across the Three Groups Post-
Intervention (6th Week)

Variables Group AX+SD  Group BX+SD  Group C X+SD F- p- value
value
Pulmonary Variables
FEVI (L) 2.08+0.39 2.40+0.43 2.00+0.28 4.589 0.016*
FVC (L) 2.44+0.58 2.87+ 0.60 2.44+0.58 2.439 0.100
PEFR (L) 527+ 1.71 6.13+1.89 433+ 1.51 3.839 0.030*

Cardiovascular Variables

SBP (mmHg) 110.00+9.61 111.43+9.49 112.86+9.94 0.305 0.739
DBP(mmHg) 70.00+ 7.84 70.71+ 7.30 71.43+ 6.63 0.135 0.874
*Significant at p<0.05
KEY
FEVi- Forced Expiratory Volume in first second DBP= Diastolic Blood Pressure
FVC=Forced Vital Capacity Group A= Incentive spirometry group
PEFR= Peak Expiratory Flow Rate Group B= Diaphragmatic resistance training group
SBP= Systolic Blood Pressure Group C= Aerobic exercise/Control group

On post hoc analysis (least significant difference (LSD), the significant difference
observed in FEV1 was found between Groups B&C and A&B. Furthermore, the significant
difference observed in PEFR was found between Group B&C.
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Table 4: Post Hoc Analysis of the Pulmonary Variables between the Groups

Variables Group Status (I) Group Status (J) Mean Diff P-Value
d-J)
FEV1 (L) Group C Group A -0.07671 0.589
Group B -0.40143 0.007*
Group A Group C 0.07671 0.589
Group B -0.32471 0.026*
Group B Group C -0.40143 0.007*
Group A 0.32471 0.026*
PEFR (L) Group C Group A -0.93071 0.158
Group B -1.79143 0.009*
Group A Group C 0.93071 0.158
Group B -0.86071 0.191
Group B Group C 1.79143 0.009*
Group A 0.86071 0.191
*Significant at p<0.05
KEY Group A= Incentive spirometry
FEV - Forced Expiratory Volume in first second Group B= Diaphragmatic Resistance Training
PEFR= Peak Expiratory Flow Rate Group C= Aerobic exercise/ Control
Discussion

The purpose of this study was to compare the effects of incentive spirometry and
diaphragmatic resistance training on selected cardiopulmonary parameters in patients with asthma.

The homogeneity of the pre-intervention parameters across the three groups indicates that
the results of this study could not have been influenced by any confounding variables of the
subjects, or by chance or external factors.

The significant effect of incentive spirometry on pulmonary parameters in this study is in
line with previous studies which concluded that there was an improvement in asthma control and
quality of life for patients with asthma in addition to a significant difference in maximal respiratory
pressures, spirometric variables and oxygen saturation in patients who underwent incentive
spirometry after coronary artery bypass grafting. [30] These effects may be due to the fact that it
is a form of low-level resistance training that emphasizes sustained maximal inspiration and
reduces the resistance to airflow by increasing lung volume, improving deep breathing, expanding
collapsed areas in the lungs and preventing alveolar collapse.[31,32] The fact that there was no
significant effect of incentive spirometry on cardiovascular parameters in patients with asthma
corroborates findings of Basoglu et a/ [33]which reported that incentive spirometry acts majorly
on the pulmonary function.

The post-intervention improvement in aerobic exercise (control) group in this study could
be due to the fact that aerobic exercises produce a training effect which improves ventilatory
functions and increases the capacity to utilize oxygen. Aerobic exercise therefore not only
improves the respiratory system but also many other systems which in turn improve the respiratory
system. [13,34] This finding is thus a confirmation of previous studies that aerobic exercise could
improve pulmonary functions in patients with asthma. Prior studies had also reported that exercise
performance improves pulmonary function in patient with chronic obstructive pulmonary disease
due to respiratory muscle endurance training. [35,36]

Findings from this study revealed that diaphragmatic resistance training improved
pulmonary parameters in patients with asthma. Diaphragmatic resistance training has a higher-
level resistive effect than incentive spirometry thus resulting in a strengthening of the respiratory
muscles. Strengthened respiratory muscles will likely reduce the perception of breathlessness
which consequently will reduce the possibility of exercise-induced asthma. This is consistent
with the report of prior studies which showed a reduction in dyspnoea and an increase in the
mechanical efficiency of the respiratory muscles with the use of diaphragmatic resistance
training.!'**”) In addition, the improvement seen with the use of diaphragmatic resistance training
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may be due to an increased expansion and mobility of the chest and aeration of collapsed alveoli,
thereby allowing collateral ventilation to occur.

The fact that there were significant differences in pulmonary parameters across the three
groups post-intervention implies that incentive spirometry, diaphragmatic resistance training and
aerobic exercise had impact in improving FEV1 and PEFR. [19,37] Though incentive
spirometry and aerobic exercise improved pulmonary parameters, the possible role of
diaphragmatic resistance training in augmenting these effects could be seen in the post hoc
analysis which shows significant differences between this group and both the groups that had
incentive spirometry and aerobic exercise (control) in improving FEV1 and PEFR. Thus, group
B (diaphragmatic resistance training + aerobic exercise group) had better improvement than the
single-mode training in the control group.

This nonetheless, suggests synergy rather than interference between diaphragmatic
resistance training and aerobic exercise, hence, this mode of training might be useful as an
adjunct therapy in patients with asthma. [38] These findings are at variance with the study by
Silva et al,[39] which showed no significant differences between the diaphragmatic resistance
training group and the control group for FEV1 and PEFR and thus attributed their results to
inconclusive evidence to support or refute diaphragmatic resistance training. Results from our
study however suggest that diaphragmatic resistance training was most effective in improving
the pulmonary parameters.

Conclusion

Findings from this study, suggest that the use of incentive spirometry and diaphragmatic
resistance training have beneficial effects in improving the selected pulmonary parameters
(FEV1, FVC, PEFR). However, the use of diaphragmatic resistance training is clinically more
beneficial in the management of asthma. Diaphragmatic resistance training is thus recommended
to be part of the intervention in the management of patients with asthma.
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Abstract

Introduction: The spine is supposed to have a
slight degree of curvature to it so it can absorb the
daily stress of movement. If this natural curvature
becomes too excessive there is misalignment.
Aim: The aim of the study was to investigate the
body posture, the body mass index and the level
of physical activity in university students.
Method: The study was conducted on 560
students - 356 females and 204 males, with an age
average of 19 years old. From the research
methods were used the direct observation,
anthropometric measurements and the interview
technique. The body mass index will be used in
order to determine if a person is underweight,
normal weight, overweight or obese.

Result: 30% of students adopt a correct body
posture and about 80% of girls and 65% of boys
have a weekly organized physical activity only
during the physical education classes. The number
of lordotic deficiencies is higher for girls and the
number of kyphosis deficiencies is higher for
boys. 44% females are accusing back pain at least
once a week. 207 students (36,96%) have weight
problems, 85 students (15,18%) are underweight
and 122 students (21,78%) are overweight.
21,34% of females are underweight and 18,8% are
overweight. 26,96% males are overweight and
4,41% are underweight.

Conclusion: Students are less interested in
movement and sport, spending a lot of time in
front of the computer. The study has provided that
little or no physical activity is related to the risk of
develop a vicious body posture and weight
problems.

Cuvinte cheie: tulburari de statica, indice de
masa corporali, exercitiu fizic

Rezumat
Introducere: Coloana vertebrala prezinta curburi
fiziologice  normale  necesare  absorbtiei

oscilatiilor mecanice datorate miscarii. Daca
aceste curburi sunt accentuate apare lipsa
aliniamentului corporal.

Scop: Scopul studiului a fost de a investiga
postura corpului, indicele de masa corporald si
nivelul de implicare in activitatate fizice sportive
la studenti.

Metoda: Studiul a fost realizat pe 560 studenti —
356 de sex feminin, 204 de sex masculine, cu o
medie de varstd de 19 de ani. Metodele de
cercetare folosite au fost observatia directs,
masuratorile antropometrice si interviul. Pentru a
stabili dacd o persoand este subponderald,
supraponderala sau obeza se calculeaza indexul de
masa corporala.

Rezultate: 30% dintre studenti adoptd si mentin o
postura corporala corecta si 80% din fete si 65%
din baieti au activitati fizice regulate si organizate
doar in cadrul orelor obligatorii de educatie fizica.
Numarul deficientelor de tip lordotic este mai
crescut 1n cazul fetelor si cele de tip cifotic In
cazul baietilor. 44% din fete acuza dureri de spate
cel putin o datd pe saptdmana. 207 din totalul
studentilor au probleme de greutate, 85 (15,18%)

fiind subponderali si 122 (21,78) fiind
supraponderali. 21,34% din studente sunt
subponderale, 18,8% sunt supraponderale,

26,96% din studenti sunt supraponderali si 4,41%
sunt subponderali.

Concluzii: Studentii sunt din ce in ce mai putin
interesati de activitatea fizicd si de sport. Studiul
a demonstrat cd lipsa activitatii fizice poate
conduce la atitudini posturale deficitare si
probleme de greutate.

Assistant Lecture, Department of Physical Education and Sport, The Bucharest University of Economic Studies
Corresponding author: andreea_voineal 981(@yahoo.com
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Introduction

Continue technology of life contributes to avoid physical exercise. Regular physical
activity has been proven to help prevent a wide variety of health problems. Influence of
practicing systematic physical exercise is visible in the external shape of the body, in its
proportional development and in maintaining a proper body weight. The decline of physical
activity is considered to play an important role in the deterioration of health predictors and in the
outer shape of the body.

,Structural and functional changes of the spine can be caused by something trivial such
as a faulty posture. If neglected, it can cause structural changes of the spine, which affects its
morphological changes and normal development and inherently leads to strains of various
degrees, which in turn drastically affect the long-term functionality of the spine.’’ [1].

The anatomically normal developed spine in an adult individual contains four curvatures
with a concave base in the sagittal plane, two backward concave curvatures in the cervical and
lumbar areas, and two forward concave curvatures in the thoracic and sacral areas. The spine is
vertical in the frontal plane. [2]

Spine curvature disorders

,,The physiological curvature deviations of the spine from those considered normal
finally lead to the onset of physical deficiencies of this axial system which provides the entire
attitude of the human body.”” [3]

Scoliosis is a medical condition in which a person's spine has a sideways curve. The curve
is usually "S"- or "C"-shaped. In some the degree of curve is stable, while in others it increases
over time. Pain is typically not present. Diagnosis is confirmed with plain X-rays. Scoliosis is
typically classified as either structural in which the curve is fixed or functional in which the
underlying spine is normal. The cause of most cases is unknown but believed to involve a
combination of genetic and environmental factors. ,,Mild scoliosis generally does not cause pain,
problems with movement, or difficulty breathing. It may only be diagnosed if it is noticed during
a regular physical examination or a scoliosis screening at school. The most common signs of the
condition include a tilt or unevenness (asymmetry) in the shoulders, hips, or waist, or having one
leg that appears longer than the other. A small percentage of affected children develop more
severe, pronounced spinal curvature.” [4]

Scoliotic attitude is a simple lateral deflection of the spine, reducible and without rotation
of the vertebrae. Column curves of less than 10 degrees are considered normal.

A normal thoracic spine extends from the Ist to the 12th vertebra and should have a
slight kyphotic angle, ranging from 20° to 45°. [5] When the "roundness" of the upper spine
increases past 45° it is called kyphosis. The cause is not currently known and the condition
appears to be multifactorial and is seen more frequently in males than females. ,,Kyphosis is an
extremely common musculoskeletal imbalance brought on by prolonged time in some postural
positions, exercise and/or activity choices, environmental factors, myofascial dysfunction and
psychological stress.”[6]

Kyphosis can occur as a deformity solely in the sagittal plane, or it can occur in
association with an abnormality in the coronal plane, resulting in kyphoscoliosis.

Kyphosis attitude is a deviation from the normal of spine that can be autocorrected by
awareness of body position and improvement of vicious body posture. The body tendency to
adopt a kyphosis position but that can be self-correcting by straightening the back.

The term lordosis refers to the normal inward lordotic curvature of the lumbar and
cervical regions of the human spine. Lumbar hyperlordosis is a common postural position where
the natural curve of the lumbar region of the back is slightly or dramatically accentuated. The
lumbar spine should be in 40° to 60° of lordosis. [5] Lordosis is found in all age groups. It
primarily affects the lumbar spine, but can occur in the neck (cervical). When found in the lumbar
spine, the patient may appear swayback, with the buttocks more prominent, and in general an
exaggerated posture. Lumbar lordosis can be painful and sometimes affecting movement.
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Kyphosis-lordosis posture is a posture characterized by a convex curvature of the
thoracic spine and an inwardly curved lower back resulting from the pelvis being tilted forward.

Lordosis attitude is a deviation from the normal of spine that can be autocorrected by
awareness of body position and improvement of vicious body posture. The body tendency to
adopt a lordosis position but that can be self-correcting by straightening the back.

,»The patient who suffered a deformation of the spinal column in time comes to acquire
some position skills he isn’t aware of, just because the interoceptors don’t act normally anymore.
That’s why is necessary a corrective, outer force, for the patient to be aware- step by step, again-
of his correct position and to be able to stimulate his adequate mechanisms, which allow him to
self-correct.”’[7, pg.10]

In order to determine if a person is underweight, normal weight, overweight or obese it’s
used body mass index. BMI is a person’s weight in kilograms divided by the square of height in
meters. A high BMI can be an indicator of high body fatness. For adults, BMI is interpreted using
standard weight status categories. These categories are the same for men and women of all body
types and ages. The standard weight status categories associated with BMI ranges are:

- Underweight <18.50

e Severe thinness <16.00
e Moderate thinness  16.00 - 16.99
e Mild thinness 17.00 - 18.49
- Normal range 18.50 - 24.99
- Overweight >25.00
e Pre-obese 25.00 - 29.99
e Obese >30.00
» Obese class I 30.00 - 34.99
» Obese class I 35.00 - 39.99
» Obese class 111>40.00. [8]

Pourpose: The aim of the study was to investigate the body posture, the body mass index and
the level of physical activity in university students. In according with the results it was wanted
to be made a paralell between physical activity behaviors and students' vertebral disorders and
between physical activity and students’ weight problems.

The study wanted to provide that little or no physical exercise is related to the risk of
develop a vicious body posture and the lack of physical activity leads to problems related to body
weight.

Matherial and Methods

The study was an ascertaining one and it was conducted in April, May, October 2017 in
Bucharest Academy of Economic Studies sport halls, on a sample of 560 students, 356 females
(63,57%) and 204 males (36,43%), with ages between 18 and 29 years old, average age 19,43 +
1,31.

The direct observation, anthropometric measurements and the interview technique, were
used as assessment means.

In assessing the subjects we used the direct subjective method, the somatoscopic
assessment, consisting in the visual examination of the global and segment alignment of the
body, from the front, back, and profile, in a static position and in action. The somatoscopic
assessment examined the alignment of the shoulders line, the alignment of the pelvic line, the
position of the head, shoulders, pelvis, the presence of the gibbosities, the exaggeration of the
vertebral curves.

The weight and height of the subjects were determined in the anthropometric
measurements, these were used for calculating the body mass index.
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The interview had a number of eight questions. Four questions were dichotomous and
four questions had multiple answers. The subjects were asked:
1. About their age.

2. If they have/had back pain at least once a week.
3. Ifthey know of the presence of some static vertebral disorders.
4. If they did or do physical therapy.
5. If they have regular and organized physical activities weekly.
6. How many times a week they have physical activities.
7. What kind of sports activities practice.
8. Where do they practice physical exercises.
Results
Table 1 — Results of vertebral disorders and physical activity level
No  Investigated item Females Percent Males  Percent Total  Percent
1 Kyphoscoliosis 7 1,97% 11 5,39% 18 3,21%
2 Kyphosis-lordosis 13 3,65% 0 0% 13 2,32%
3 Kyphosis 22 6,18% 24 11,76% 46 8,21%
4 Kyphosis attitude 46 12,92% 38 18,63% 84 15%
5 Lordosis 32 8,99% 3 1,47% 35 6,25%
6 Lordosis attitude 47 13,20% 8 3,92% 55 9,82%
7 Scoliosis 39 10,95% 15 7,35% 54 9,64%
8 Scoliosis attitude 53 14,89% 28 13,73% 81 14,46%
9 Other disorders 3 0,84% 6 2,94% 9 1,60%
10 Correct posture 94 26.40% 71 34,80% 165 29,46%
11 Static vertebral disorders 262 73,60% 133 65,19% 395 70,53%
12 Vicious attitudes 146 41,02% 74 36,27% 220 39,28%
13 Vicious postures 116 32,58% 59 28.92% 175 31,25%
14 Back pain 158 44,38% 30 14,70% 188 33,57%
15 They knew of static vertebral 171 65,27% 88 66,17% 259 65.56%
disorders following medical controls
(of total number of those with
disorders)
16  They made physical therapy (of those 42 24,56% 11 12,5% 53 20,46%
who knew)
17 They do physical therapy. 6 3,50% 0 0% 6 2,31%

18  They never did physical therapy (of 129 75,44% 77 87,5% 206 79,53%
those who knew)

19  They practice physical activity 2-3 61 17,13% 48 23,52% 109 19,46%
times a week
20  They practice physical activity 4-7 18 5,05% 25 12,25% 43 7,67%

times a week
21  They practice physical activity only 277 77,81% 131 64,22% 408 72,85%
in physical education class

22 They do weight training (of those who 13 16,45% 39 53,42% 52 34,21%
do physical activity)

23 Running (of those who practice 26 32,91% 6 8,21% 32 21,05%
physical activity)

24 Games (of those who practice 2 2,53% 20 27.39% 22 14,47%
physical activity)

25  Gym (of those who practice physical 31 39,24% 0 0% 31 20,39%
activity)

26 Dance (of those who practice physical 3 3,80% 1 1,34% 4 2,63%
activity)

27 Other sports (of those who practice 4 5,06% 7 9,59% 11 7,24%

physical activity)
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Table 1 — Results of anthropometric measurements

Statistical Mean = std. dev Min. Max.
MALES Height 179,72+6,82 164 197
Weight 75,47+13,09 48 130
BMI 23,41+£3,42 14,5 37
FEMALES Height 165,76+6,21 190 150
Weight 58,09+9,96 36 97
BMI 21,18+3,64 15,4 37,9
TOTAL Height 170+9,3 150 197
Weight 64,42+9,96 36 130
BMI 21,93+3,69 14,5 37,9

Discussion

The subjects represent the young generation. The females are between 18 and 28 years
old with an average of 19.21 years and the standard deviation of 0,93 (1 - 28 years, 3 - 23 years,
7- 21 years, 104 - 20 years, 178- 19 years, 63- 18 years) and the males are between 18 and 29
years old with an average of 19,81 and the standard deviation of 1,33 ( 1-29 years, 1 — 25 years,
3 — 24 years, 3 — 23 years, 7 — 22 years, 23 — 21 years, 70 — 20 years, 83 — 19 years, 13 — 18
years).

It is concerning that only 30% of students adopt a correct body posture, although
vertebral static disorders cannot be considered secondary to other conditions, only 4 students
said it’s were secondary (1 crash accident , 1 clavicle fracture, 2 limb differences). Of the total
static disorders, 55.70% are vicious attitudes due to a negligent body position and 44.30% are
vicious posts. Also worrying it is the lack of concern about static vertebral disorders, only
20.46% of those who knew about column deficiencies did physical therapy and only 2.31% do
physical therapy.

The number of lordotic deficiencies is higher for girls - 26% compared to 5.5% for boys.
The number of kyphosis deficiencies is higher for boys - 36% compared to girls 20%. In this
case we can assume a connection with the fashion of the bulging posterior for the girls and the
fashion of the male man (excess of muscle mass and the upper body which is worked hard and
incorrectly). 26% of girls and 21% of boys have scoliosis deficiencies. The increased number of
scoliotic attitudes may be related to the wearing of the loaded handbag and the backpack on one
shoulder.

Alarming is it also the increased number of back pains in girls case, 44% of them are
accusing back pain at least once a week. Spinal pain can have a profound effect on a person’s
overall health, sometimes preventing them from working or even doing simple daily activities.
“Spinal disorders are among the most common causes of hospital visits around the world. Most
common spinal disorders include low back pain, neck pain scoliosis and disc disease, to name a
few. Over 80 per cent of adults will suffer back pain at some point in their lives. 50% of the
working population will experience back or neck pain symptoms at least once per year. Age is
one of the most common risk factors for spinal pain, and the greatest effects of population ageing
are predicted in low- and middle-income countries. Back and neck pain is one of the most
common reasons for workplace sick leave,” said Dr. Gautam R. Prasad, Spine Surgeon, Paras
HMRI Hospital, Patna, at a press conference on the occasion of World Spine Day. [9]

207 students (36,96%) have weight problems, 85 students (15,18%) are underweight
and 122 students (21,78%) are overweight. 143 of 356 females student have weight problems
(40,17%) - 76 0f 356 females student are underweight (21,34% of females) and 67 of 356 females
student are overweight (18,8% of them) — 5 females are obese class I and 2 females are obese
class I1. 64 of 204 males student have weight problems (31,37%). 55 0f 204 males are overweight
(26,96%) — 10 males are obese class I and 1 male is obese class II and 9 males are underweight
(4,41%)).

It is noticeable that women have problems of underweight as well as overweight.
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Underweight problems are associated with nutritional deficiencies, weakened immune
system and fertility problems. The image of the perfect woman created by the media leads to an
increased number of underweight women, the abnormality of normal is no longer differentiated.

It is known that the prevalence of overweight and obesity is rising. Excess weight may
increase the risk for many health problems, including type 2 diabetes, high blood pressure, heart
disease, strokes, certain types of cancer, sleep apnea, osteoarthritis, fatty liver disease, kidney
disease and pregnancy problems. Both males and females have overweight problems, but among
men, the prevalence of overweight is higher than females. The results of the study are close to
the results of a 2014 study in which 22% students were overweight or obese (24.7% men and
19.3% women). [10]

Physical inactivity is one of the most important public health problems of the 21st
century, and may even be the most important. Students said they do not have time for physical
activity, about 80% of girls and 65% of boys have a physical activity organized weekly only
during the physical education classes. The sedentary lifestyle adopted due to lack of time is an
alarm signal. Motivation due to lack of time it considered to be not justified as it follows ,,a
study conducted on 460 students has concluded that:

* 63% spend more than 6 hours in front of a computer;

* 96% spend 1-3 hours daily on the Internet;

* 94% consider surfing the internet a method of relaxation™ [11]

The question is what will motivate them to do physical activity after the second year of
study, when the physical education classes will be no longer compulsory,. ,,Research on the
value of sports exercises as prophylactic means is as numerous as those in the therapeutic field
- for recovery. We know that health education, in the prophylactic sense, is not just a medical
task; it must be achieved through a comprehensive influence” [12]

Lack of physical activity can be linked to static vertebral disorders and weight problems.
Hypotonia of paravertebral muscles results in the lack of correct body alignment. ,,These bad
habits are caused largely by sedentary life, characteristic of contemporary society and the
activities we have learned since childhood, such as writing, which requires intense
neuromuscular effort lead to adoption of very tense positions.”[14] Physical inactivity is a health
risk behaviour which leads to weight problems. ,,Adults should do at least 150 minutes of
moderate-intensity aerobic physical activity throughout the week or do at least 75 minutes of
vigorous-intensity aerobic physical activity throughout the week or an equivalent combination
of moderate- and vigorous-intensity activity. For additional health benefits, adults should
increase their moderate-intensity aerobic physical activity to 300 minutes per week, or engage
in 150 minutes of vigorous-intensity aerobic physical activity per week, or an equivalent
combination of moderate- and vigorous-intensity activity’’. [14]

Conclussion
The reasons for the occurrence of these conditions in such a large proportion can be
related to the following:

e Students are less interested in movement and sport, spending a lot of time in front
of the computer.

e Most students practice physical exercise only once a week only during physical
education class.

e The study has provided that little or no physical activity is related to the risk of
develop a vicious body posture.

e Spinal disorders and back pains can have a profound effect on a person’s overall
health, sometimes preventing them from working or even doing simple daily
activities.

e Physical inactivity is a health risk behaviour which leads to weight problems.
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Abstract
Background. The modern society that has become
increasingly technological generates by itself

impairments regarding human health, especially for the
young people who replace an active lifestyle with a
sedentary one.

Purpose: The study aims to demonstrate the negative
impact of sedentary lifestyle for young people on the
blood vessels, as a predictor of premature vascular
ageing and an early development of the disease.
Methods: The study comprise: a group of athletes
(S=35) and a group of young non-athletes (T=41). In
comparing the two groups were analyzed the
hemodynamic parameters: the systolic (SBP),the
diastolic blood pressure (DBP), the mean arterial
pressure (MAP), the pulse pressure (PP) and the aortic
pulse wave velocity (PWVao), all of them correlated
with age and heart rate (HR).

Results: The values of the hemodynamic parameters
obtained were: group S with a mean age of 40.7 years
vs group T 29.1 years (p=0.015); SBP: group S
112.5mmHg vs group T 139.5mmHg (p <0.001);
DBP: group S 67.1 mmHg vs group T 83.9 mmHg (p
<0.001); MAP: group S 82.5 mmHg vs group T 102.4
mmHg (p <0.001); PP: group S 46.1 mmHg vs group
T 55.4 mmHg (p=0.008); PWVao: group S 5.9 m/s vs
group T 8.5 m/s (p <0.001); HR: group S 65.3
beats/min vs group T 68.2 beats/min (p=0.047).
Conclusions: The study clearly demonstrated, that
physical exercises performed regularly, significantly
influence the elasticity of the blood vessels, validated
through a far better hemodynamic parameters in the
group of athletes.

Cuvinte cheie: antrenament fizic, sedentarism,
parametrii hemodinamici, varsta, viteza undei pulsatile
din aorta.

Rezumat

Introducere. Societatea actuald din ce in ce mai
tehnologizata genereazad dupa sine si costuri in ceea ce
priveste sandtatea oamenilor si in mod special ale
tinerilor care inlocuiesc un stil de viata activ cu unul
sedentar.

Scop: Studiul si-a propus sa demonstreze influenta
negativa a lipsei de miscare a tinerilor, asupra vaselor
de sange, ca factor predictor al imbatranirii premature
si a instaldrii timpurii a bolilor morbide ale societatii.
Material si metodi: In studiu au fost inclusi un lot de
de sportivi (S) cu o medie de varsta de 40.7 ani (n=35)
si un lot de tineri nesportivi (T) cu o medie de varstd de
29.1ani (n=41). In compararea celor doua loturi au fost
urmariti parametrii hemodinamici (tensiunea sistolica
(SBP), diastolica (DBP), medie (MAP), presiunea
pulsului (PP), velocitatea unei pulsatile aortice
(PWVao), corelati cu varsta si frecventa cardiacd
(HR). Indicii hemodinamici urmariti in studiu au fost
analizati cu ajutorul aparatului TensioMed Arteriograf.
Rezultate: Valorile medii ale parametrii hemodinamici
obtinuti in urma studiului au fost: lotul de sportivi cu o
valoare medie de varsta de 40.7 ani: SBP: 112.5mmHg,
DBP: 67.1 mmHg, MAP 82.5 mmHg, PP 46.1 mmHg,
PWVao 5.9 m/s,HR 65.3 batai/min. Lotul de fineri
nesportivi, cu o medie de varstd de 29.lani: SBP:
139.5mmHg, DBP: 83.9 mmHg, MAP 102.4 mmHg,
PP 55.4 mmHg, PWVao 8.5 m/s, HR 68.2 batai/min.
Concluzii: Studiul a demonstrat clar cd exercitiile
fizice efectuate in mod regulat influenteaza
considerabil elasticitatea vaselor de sange, lucru
validat prin parametrii hemodinamici mult mai buni la
lotul de sportive decat la tinerii nesportivi..

12 Lector Universitar Dr, University of Medicine and Pharmacy “Victor Babes”, Timisoara, Romania
Corresponding author: tel.: 0040724408072 ,mail address: alexiamircioaga@gmail.com

13 Asistent Universitar Dr, , University of Medicine and Pharmacy “Victor Babes”, Timisoara, Romania
tel.: 0040720981095 ,mail address: dorian.barzuca(@yahoo.com

14 Conferentiar Universitar Dr, University of Medicine and Pharmacy “Victor Babes”, Timisoara, Romania
tel.: 0040723427876 ,mail address: doinamircioaga@yahoo.ro

42



VOL. 23/ NR 40/ Decembrie/ 2017 REVISTA ROMANA DE KINETOTERAPIE

Background

The current modern society that is becoming more and more technologized generates
costs regarding human health and especially young people who replace an active lifestyle with
a sedentary one.

The inactive lifestyle, the lack of physical training, they all have negative consequences
regarding the damage done to the vascular wall structure, resulting in early structural changes
that generate the loss of vascular elasticity and thus the appearance of blood pressure. [ 1,2,3 ]
The loss of vascular elasticity is a vascular wall stiffening phenomenon that operates in a
"boomerang" system type: the loss of vascular elasticity leads to arterial hypertension which acts
in a negative way further emphasizing arterial wall stiffness. [ 4,5,6 ]

This context is structured around the idea that movement and especially physical training
act as a delay factor of the complex arterial stiffening phenomenon, becoming a prevention and
also a therapeutic method for cardiovascular morbidity. The lack of physical training or
sedentariness is considered by some authors an important predictor of cardiovascular mortality,
independent of other risk factors . [ 7,8]

Purpose

The study aims to demonstrate the negative impact of sedentary lifestyle for young
people on the blood vessels, as a predictor of premature vascular ageing and an early
development of the disease

Material and method

Objectives

- Educating young people for an active lifestyle, even one that involves sport;

- Improving the physical qualities through constant training,

- Improving the hemodynamic parameters and through this, the regression of vascular aging and
preventing its early apparition

Subjects and Procedure

The study included a group of athletes (S) with an average age of 40.7 years (n=35) and
a group of young people (T) with an average age of 29.1 years (n = 41 ). The inclusion in the
study was done only after a freely given consent by each participant in the study, with respect
for individual rights.

We used the Arteriograph, that offers us information about blood function by analyzing
the pulse wave and by measuring the arterial stiffness. All the patients were tested dressed in
dorsal position, by applying the sleeve at about the same level on the right arm of each study
participant. The patients are not allowed to talk, gesticulate or sleep during the measurement.
Before the evaluation, the patients had to comply with some standard rules related to sleeping,
eating, smoking, alcohol. [9,10]

The Statistical analysis was performed using the Microsoft Office XP Excel and SPSS
v.17 programmes. For the numerical variables we have calculated the central tendency and
dispersion indicators and presented them as histograms and line graphs; the differences between
the independent variables were analyzed using the ANOVA test followed by the parametric
significance t-unpaired test. The differences between the variables originating from the same
patients were analyzed using the t-paired test. To refine the comparisons between the two groups
the post-hoc Scheffe test was applied. [11]
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Results

In the comparison of the two groups we followed the hemodynamic parameters, the
systolic blood pressure (SBP), the diastolic blood pressure (DBP), the mean arterial pressure
(MAP), the pulse pressure (PP), the pulse wave velocity (PW Vao) correlated with age and heart
rate (HR), weight, height and BMI. The hemodynamic indices followed in the study were
analyzed using the TensioMed arteriography device.

Table 1. Age
. Average | Std. Std. semnif.
Variable | Group | N value Deviation Error p
SPORT |35]|40.7 17.70 2.99
Age YOUNG | 41 | 29.1 14.50 226 0.015

As it can be seen in the table 1, the values regarding age are significantly higher at the
SPORT group compared to the YOUNG group with 11.6 years (p=0.015, a=0.05).

Table 2. Height

Variable Group N Average pemnit.
value
. SPORT 35 170
Height YOUNG |41 | 163 0.31

Table 3. Weight

The values regarding height in table 2 are not statistic significant between the two groups.

Variable Group N Average pemni.
value
. SPORT 35 67,68
Weight YOUNG 1 6 0.02

We have obtained no significant result regarding the weight, both of the group have an
average value of 67 kg.

Table 4. The aortic pulse wave velocity (PWVao)

) Average | Std. Std. semnif.

Variable | Group | N value Deviation | Error | P
SPORT | 35 5.9 0.42 0.07

PWVao I'56UNG (41 |85 1.83 029 | 0001

A difference can be seen regarding the average values of the PWVao,(Table2) values
that are significantly higher at the YOUNG group compared to the SPORT group with 2.6 m/s
(p<0.001, a=0.001).

Table 5. The systolic blood pressure (SBP)

. Average | Std. Std. semnif.

Variable | Group |N value Deviation | Error |Y
SPORT |35 1125 | 658 111

SBP YOUNG |41 1393 | 23.80 3.72 <0.001

The SBP values are significantly higher at the YOUNG group compared to the SPORT
group with 26.8 mmHg (p<0.001, a=0.001).
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Table 6. The diastolic blood pressure (DBP)

. Average | Std. Std. sermnif.
Variable | Group N value Deviation | Error p
DEP SPORT 35 167.1 7.02 1.19 <0.001

YOUNG 41 | 839 14.67 2.29 '

As we can see from table 4, the DBP values are significantly higher at the YOUNG group
compared to the SPORT group with 16.8 mmHg. (p<0.001, 0=0.001).

Table 7. The mean arterial pressure (MAP)

. Average | Std. Std. semnif.
Variable | Group | N value Deviation | Error p
MAP SPORT | 35 82.5 6.98 1.18 <0.001

YOUNG | 41 102.4 16.73 2.61 '

The MAP values are significantly higher at the YOUNG group compared to the SPORT
group with 19.9 mmHg ( p<0.001, 0=0.001)

Table 8. The pulse pressure (PP)

. Average | Std. Std. sermnif.
Variable Group | N value Deviation | Error p
SPORT | 35 46.1 5.64 0.95
PP YOUNG | 41 55.4 15.14 2.36 0.008

As we can see from the table 6 , the PP values are significantly higher at the YOUNG
group compared to the SPORT group with 9,3 mmHg (p=0.008, 0=0.01)

Table 9. The heart rate (HR)

Average | Std.

Variable | Group | N Std. Error | psemnif

value Deviation
SPORT |35 653 9.36 1.58
HR YOUNG | 41 | 682 11.80 1.84 0.047

The heart rate values are significantly lower at the SPORT group compared to the
YOUNG group with 2.9 beats/minute (p=0.047, a=0.05).

Discussion

Regarding the FC (pulse), the age parameter influences the group of young people even
if they don't have a lifestyle which involves sport. I think it would have been an interesting
comparison at this parameter between 2 middle aged groups that are relatively close.

I wish to point out that during the measurement, none of the subjects where under any
medication and that the cardiac and vascular differences are in this case due to a stressful and
disorderly lifestyle, but physical training prevents the installation of early vascular changes as
we can see in the group of athletes and if some changes were already installed, it appears that
physical exercise stops the arterial stiffening process provided that it is practiced daily.

The influence of physical training is even more important when it is started at an early
age by increasing the optimum operating parameters: respiratory, circulatory , metabolic , etc.
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As a prerequisite to the quality of life, health and wellbeing , physical exercise should be
included in everyone's lifestyle, preventing the installation of some diseases that could early
occur caused by a sedentary lifestyle.

It is believed that, the health of the organism is highly influenced by the quality of the
circulatory system, by the quality of blood vessels and this quality is maintained by coordinated
physical exercise. A good circulation causes the other functions of the body to function well and
the degradation of the circulatory system caused by a sedentary lifestyle involves the dysfunction
of various organs that will turn over time into real diseases (such as cardiovascular diseases,
chronic kidney diseases, diabetes , etc.)

There is apparent a small difference of 2.6 m/s between the two groups involving
PWVao, however is very important from the point of view of vascular elasticity, as the
optimum values for this parameter are lower or equal to 7 m/s; the normal values are between 7-
9 m/s; high values between 9.7 to 12 m/s and pathological values above 12 m/s. [12,13,14] It
can be noticed that the group of young people is approaching the upper limit of normal, although
the group is at a relatively early age, demonstrating the enormous effect of physical training on
vascular elasticity even at a relatively advanced age.

According to recent studies that have established the normal values of PWV at healthy
individuals , the PWV at the group of athletes places them in terms of vascular elasticity at
normal values typical to their age of <30 years. In other words, we talk in metaphorical terms
about "a vascular youth" of the athletes whose biological age is almost twice the age of their
arteries. [13]

Compared to the group of athletes, the young people included in the study with the PWV
values places them at the age level of 50-59 years; so we speak of an early installed "vascular
ageing" through lack of physical exercise and probably by associating other factors of sedentary
lifestyle. [13]

From a numerical point of view, the TAS parameter compared with the two groups
presents higher differences. The difference is even more important as it is observed that the group
of young people is approaching the lower limit of grade 1 hypertension according to ESC/ESH
guidelines, in which the optimal value is listed at 120 mmHg, 120-129mmHg normal, 130-139
mmHg normal high, 140 -159 mmHg arterial hypertension grade 1. [12] According to the
results above, it appears that coordinated physical exercise expresses its beneficial effect by
majorly reducing the SBP [12]

Regarding the TAD parameter, the difference of 16.8 mmHg is relatively important
given that this parameter is hardly influenced by other factors (diet, medication, etc). In this case,
the group of young people is situated around the normal high limit (85-89 mm Hg), which
represents something to be concerned about if we take into account the average young age of
29.1 years. [12]

The mean arterial pressure is situated at the same level as the two tension parameters,
with significantly lower values compared to the young people group.

Regarding the tension parameters, it was found that the best blood pressure is present at
the athlete subjects with the highest degree of training, by comparison, the young people group
has a relatively higher value demonstrating the major influence of physical exercise in preventing
the appearance of arterial hypertension even at early ages and through this, the co-morbidities
associated with this hypertension. [12]

The pulse pressure (PP) is defined as PP=SBP — DBP, is situated regarding the pathology
(cardiovascular risk) at values above 60 mmHg, especially if associated with an upper limit of
normal or slightly increased TAD (the TAD reflecting the aortic wall damping function
degradation) . [12] This parameter shows a slightly apparent oscillation between the two groups:
the group of athletes and young people group, but from the point of view of the significance
regarding the arterial wall the difference of 9.3 mmHg is distinguishable, taking into account
that the PP is a major predictor of cardiovascular events . [15,16,17]
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Conclusions

The study demonstrates that the sedentary lifestyle for young people has a negative
impact on the blood vessels, as a predictor of premature vascular ageing and an early
development of the disease
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ASPECTE PRIVIND INCIDENTA TRAUMATISMELOR MUSCULO-
SCHELETALE LA SPORTIVII DE PERFORMANTA. STUDIU
COMPARATIV PE RAMURI SPORTIVE

ASPECTS ON MUSCULO-SKELETAL TRAUMAS IN COMPETITIVE
SPORTSMEN. A COMPARATIVE STUDY BETWEEN SPORT
BRANCHES

Elena Doina Mircioaga'’

Key words: sport branches, musculo-skeletal
traumas, competitive sportsmen, affected body
segment.

Abstract

Aim. The aim of this study is to establish the incidence,
frequency and location of musculo-skeletal trauma in
the joints at competitive athletes, in a comparison
between sport branches, age groups and time spent in
training.

Material and method: The study was performed on a
batch of 155 sportsmen who practiced athletics,
basketball, handball, football and volleyball. The
sportsmen were between 13 -42 years old and had been
practicing sports for 4-20 years. We recorded and
compared the percentage of traumas in the group of
athletes, depending on the affected segment, the age
groups and the time spent in training, in two periods
of time. The study covered three years of competitions,
the Z test was applied and considered a significance
level a = 0.05.

Results. Comparing the percentages between
basketball and handball players traumas, we obtained
significance for the following segments. Spine, leg,
knee, shoulder - traumas in basketball are significantly
less (p=0.014, ¢=0.05) than in handball. Hand, palm,
fist - traumas in basketball ocurring significantly often
(p<0.001, 0=0.001) than in handball.

4 between basketball and volleyball players
Knee and shoulder — traumas in basketball are
significantly less ( p<0.001, 0=0.001) (p= 0.003, o
=0.01) than in volleyball.

+ between handball and volleyball players
Hand, palm, fist - traumas in handball are significantly
less (p<0.001, 0=0.001) than in volleyball
Conclusions: The performance level and the number
of training sessions influenced the high number of
traumas that occurred. The extrinsic factors have a
strong influence.

Cuvinte cheie: ramuri sportive, traumatisme, sportivi
de performantd, segmente afectate.

Rezumat

Scop: Stabilirea incidentei, frecventei si localizarii

traumatismelor  musculo-scheletale la  nivelul

articulatiilor, la sportivii de performantd, comparativ,
intre ramuri sporive, pe grupe de varstd si vechime in
sport.

Material si metoda: Studiul a cuprins un lot de 155

de sportivi de performanta ce practica atletism, baschet,

handbal, fotbal, volei. Sportivii au varste cuprinse intre

13-42 de ani, si o vechime In sport cuprinsd in

intervalul 4-20 ani. Am Inregistrat si comparat

procentajul traumatismelor sportivilor intre ramuri
sportive, in functie de segmentul afectat, pe grupe de
varsta si vechime 1n sport pe doua perioade de timp.

Studiul s-a derulat pe o perioada de 3 ani

competitionali. S-a aplicat testul Z si s-a considerat un

prag de semnificatie 0=0,05.

Rezultate. Comparand procentele traumatismelor intre

baschetbalisti si handbalisti, am obtinut semnificatie

pentru urmatoarele segmente. Coloanad vertebrala,

gamba, genunchi, umar, traumatismele fiind

semnificativ mai putine la baschetbalisti (p=0,014,

a=0,05) decat la handbalisti. Méana palmd pumn,

traumatismele fiind semnificativ. mai multe la

baschetbalisti (p<0,001, 0=0,001) decéat la handbalisti
+ Intre baschetbalisti si voleibalisti,

e Genunchi, s§i umdr traumatismele fiind
semnificativ mai putine la baschetbalisti (p<0,001,
a=0,001) (p=0,003, 0=0,01) decat la voleibalisti.

+ Intre handbalisti si voleibalisti

e Maina-palmd- pumn, traumatismele fiind
semnificativ mai putine la handbalisti (p<0,001,
0=0,001) decat la voleibalisti.

Concluzii: Nivelul de performantd si numarul de

antrenamente efectuat a influentat numarul mare de

traumatisme Inregistrat. Factorii extrinseci au o

influentd mai mare decat cei intrinseci
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Introduction

An injury, irrespective of its cause, may be of critical consequence in a sportsman’s life.
Hyperfunctional affections are repetitive lesions caused by overstress. They are located at the
musculo-skeletal level and affect competitive sportsmen typically. Such lesions occur when a
biological tissue (muscle, bone, tendon, ligament etc.) is stressed beyond its physical limits. [1]

The risk of accident is permanent in the competitive sportsman’s life and has known
causes: too short warm-up periods, faulty training, improper equipment, sport-specific trauma
(type of effort, its biomechanical characteristics), aggression on the court, bad courts/grounds,
age, years of sports practising, sex, ability, the trainer’s pedagogical knowledge and the training
methods, the environment and the conditions of training or competitions etc. All this cause
variations in trauma incidence percentage, location and type. [2]

Aim

To establish the incidence and location of musculo-skeletal traumas of joints in competitive
sportsmen. The study compares different sports, age groups and longevity in sports practising
in two different periods of time, before and after our intervention in training with specific
means (exercise programmes) and injury prevention and rehabilitation methods.

Hypothesis

It’s assumed that following the conducted study we can interfere in the training of sportsmen
with exercise programmes and specific prevention and rehabilitation methods of sports traumas,
according to the following criteria: sport branch, age and gender and sports longevity.

Methods and materials

The study starts from the premise that the high trauma incidence among the studied
competitive sportsmen is caused by factors that can be controlled at least partially.

Subjects and Procedure

The study comprised 155 sportsmen (2 female and 103 male) who practiced track and field
(sprint and hurdles), basketball, handball, football and volleyball. The sportsmen were
between 13 and 42 years old and had been practising sports for 4-20 years. The study monitored
specific trauma incidence and location, as well as the causes that led to traumas. It covered three
competition years, during which the sportsmen were closely monitored.

The statistical processing included:

- the comparison of the average values: the “t” (Student) test was used for pairs of
independent batches and a significance (risk) level of 0.005 (5%); the “F” test was used to
compare more than two batches (the ANOVA model) [3]

- the regression and statistic correlation: linear regression and the Pearson coefficient;

- the Z test. [4]

¢ TRAUMA PREVENTION METHODS IN SPORTS THE TRAINING PROGRAMME
INCLUDED:

Non-specific exercises for physical fitness

Warm-up exercises typical of every sport

Body strength exercises

Stretching

Post-effort recovery [5]

e METHODS OF RADIO-IMAGERY DIAGNOSIS OF TRAUMAS IN SPORTSMEN:

Radiological examination

CT scan, MRI

Musculo-skeletal ultrasound scans
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Results
For a coherent research activity, the studied period of time was separated in two parts:

* The 5 sports were taken into consideration ( 155 sportsmen (52 female and 103 male). The

sportsmen were between 13 and 42 years old and had been practising sports for 4-20 years.
First period

e We contacted the club managers, the coaches, sportsmen, the doctors and the kinetic therapy
experts who accompany the sportsmen in competitions.

e The first measurements were taken (anthropometric parameters — height, weight (kg), body
mass index (BMI).

e An evidence of trauma incidence, location and number and affected body parts was kept
before the exercise programme. The possible method-related mistakes in various moments
of training were also recorded.

Second period

e A coherent and complex exercise programme was introduced in the training. It focused on
muscle groups and joints that are mostly used in the studied sport games and track and field
events.

e The accident causes were determined by adding up the data from the pre-competition
examination and tests and from the examination and questioning of the injured sportsmen.

e The sportsmen were monitored both while training and during competitions through different
methods (conversation, observation, questionnaires etc). The injured sportsmen were
examined imagistically and clinically.

We conducted a prospective-comparative statistical study with the following results:

The comparative (statistical) results of the two studied periods of time:
* The following 5 sports were taken into consideration: basketball, handball, volleyball, track
and field and football.

» Traumas were recorded in 11 body parts: forearm, thigh, elbow, spine, face, calf, knee,
ankle, hand — palm (PL) fist (FS), foot and shoulder.

* The percentage of trauma and injured sportsmen was compared by sport, sex, age and years
of sports practising in the two studied periods.

* The obtained data were compared with the data given in the literature, in an attempt to
identify the characteristic of each sport.

Percentage comparisons of traumas in all body parts among the studied sports

The results of the comparisons of trauma percentage by each body part, sport, age groups
and years of practising sport in the two periods of time are the following (the Z test was applied
and the threshold value a = 0.05 was chosen):

50



VOL. 23/ NR 40/ Decembrie/ 2017

REVISTA ROMANA DE KINETOTERAPIE

1404

128,57

Basketball

Handball

o FOREARM m THIGH OELBOW

mKNEE

OANKLE

O SPINE mFACE o CALF
mHand Pam E$tFOOT pSHOULDER

Chart 1 Comparative percentage distribution of traumas by the 11 body parts
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Graph 3 Chart Comparative percentage distribution of traumas by the 11 body parts
HANDBALL - VOLLEYBALL

Table 1. The values given in the table below are the total number of traumas
in one body part in relation to the number of portsmen

BODY BASKETBALL ;—;ANDBALL VOLLEYBALL

PARTS 48 sportsmen 40 sportsmen
sportsmen

FOREARM | 4.17% 14.29% 5%

THIGH 22.92 25.00 2.5

ELBOW 417 10.71 0

SPINE 29.17 60.71 47.5

FACE 2.08 7.14 0

CALF 6.25 25.00 7.5

KNEE 66.67 128.57 102.5

ANKLE 47.92 67.86 47.5

HAND 54.17 10.71 55

FOOT 6.25 3.57 0

SHOULDER | 31.25 67.86 65

Table 2. The Z test was used to compare these figures

BODY BASKETBALL ]VSSASKETBALL iANDBALL
PARTS vs HANDBALL | () | pyBALL | VOLLEYBALL
FOREARM | 0.256™ 0.743™ 0.37™
THIGH 0.99™ 0.014° 0.014°
ELBOW 0.529™ 0.56™ 0.129™
SPINE 0.014° 0.122™ 0.408™
FACE 0.63™ 0.926™ 0.324™
CALF 0.047° 0.847™ 0.097 "™
KNEE 0.002° <0.001° 0.28™
ANKLE 0.148"™ 0.861™ 0.157™
HAND <0.001° 0.89™ <0.001°
FOOT 0.978™ 0.308™ 0.857"™
SHOULDER | 0.004° 0.003° 0.99™
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On comparing the trauma percentage between the basketball players and the handball
players, the following body parts were significant:
e Spine — Calf- Knee — Shoulder, significantly less traumas in basketball players (p = 0.014,
a=0.05)
o Hand palm fist, significantly more traumas in basketball players (p <0.001, o =0.001)
On comparing the trauma percentage between the basketball players and the volleyball
players, the following body parts were significant:
o Thigh — significantly more traumas in basketball players (p =0.014, o = 0.05)
o Khnee — Shoulder significantly less traumas in basketball players (p <0.001, o =0.001)

On comparing the trauma percentage between the handball players and the volleyball
players, the following body parts were significant:

o Thigh — significantly more traumas in handball players (p=0,014, a=0,05)
e Hand palm fist — significantly less traumas in handball players (p <0.001, o =0.001)

120+

100+

80+

60

40-
20
0 n
Track and field events Football
@ FOREARM m THIGH OELBOW  [OSPINE mFACE @ CALF
mKNEE OANKLE  mHAND mFOOT 0 SHOULDER

Chart 4. Comparison of trauma distribution in athletes and football
players

Table 3. The Z test was used to compare the percentages and the results (p values and
significance) are shown in table 3.

The comparison between trauma percentages in athletes and football players had the following
significant results:

e clbow — spine -calf— knee- foot— shoulder — significantly less traumas in football players

o The results of the comparison between trauma percentages by body parts and sport in the
two periods are given in the following table (the Z test was applied and the significance
threshold was o = 0.05):

Table 4. Comparisons of the trauma percentages
in the two periods p value and significance
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BODY SEGMENTS | Athletes vs. football players

FOREARM 0.336™

THIGH 0.279"

ELBOW 0.016°

SPINE 0.032°

FACE 0.99"

CALF 0.011°

KNEE <0.001°

ANKLE 0.078™

HAND 0.336™

FOOR 0.027°

SHOULDER 0.002°

INJURED |Comparisons of the trauma percentages in the two periods
PARTS p value and significance
ATHLETICS |BASKETBALL (FOOTBALL |HANDBALL [VOLLEYBALL

FOREARM 0.99" 0.304" 0.5" 0.702 "™ 0.608 ™
THIGH 0.5" 0.085" 0.034° 0.147™ 0.5"
ELBOW 0.079" 0.237" 0.235" 0.665™ 0.99™
SPINE 0.206" 0.24" 0.233™ 0.296 " 0.822™
FACE 0.99 " 0.5" 0.99" 0.5" 0.99"
CALF 0.332" 0.304" 0.262" 0.028° 0.608 "
KNEE 0.001° 0.02° 0.007° <0.001° <0.001°
ANKLE 0.107" 0.106" 0.49" 0.016° <0.001°
HAND’ PALM, ns ns ns ns ns
FIST 0.99 0.05 0.5 0.134 0.089
FOOT 0.34" 0.304" 0.034° 0471™ 0.99"
SHOULDER |0.2™ 0.075" 0.49" 0.206 " 0.5"™

The red cases indicate major differences, i.e. the number of traumas decreased significantly
in the second period compared to the first, with the exception of foot traumas in football, whose
number increased significantly (p=0,034 0=0,05).

In athletics, knee traumas decreased significantly (p=0,001 a=0,01).

In basketball, knee traumas decreased significantly (p = 0.02, a = 0.05).

In football thigh (p = 0.034 o = 0,05) and knee (p = 0.007, a = 0.01) traumas decreased
significantly; however, foot traumas increased (p = 0,034, a = 0.05).

In handball, calf (p = 0.028, o =0.05), knee (p <0.001, a=0.001) and ankle (p = 0.016, a
= 0.05) traumas decreased significantly.

In volleyball, knee and ankle (p < 0.001, a = 0,001) traumas decreased significantly in the
second period.

Following the inclusion of prevention exercises and the decrease in the number of trauma-
causing factors, trauma incidence was reduced significantly in eight body parts and less
significantly in three body parts. [6]
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COMPARISONS AMONG SPORTS BY AGE GROUPS

Subjects distribution on age groups, in relation to the practised sport and the total number

of traumas in that

sport

Table 5. To compare the values, the Z test was used.
The results are given in the following table:

Age group BASKETBALL | BASKETBALL- %EE]];?]IB‘XL- ATHLETES -
- HANDBALL | VOLLEYBALL L FOOTBALL
13-18 <0,001° 0,499 ™ <0,001° <0,001°
19-22 0,816 ™ <0,001° 0,003° 0,058 ™
23-26 0,012° 0,208 " 0,206 ™ <0,001°
27-30 0,29™ <0,001° <0,001° -
Over 30 0,583 " 0,309 ™ 0,08™ -

groups, are not significantly.

COMPARISONS AMONG SPORTS BY YEARS OF SPORT PRACTISING

Table 6 ** I Period

The differences between the trauma percentage in the two periods, by sport and age

:;e(f‘rrts of | BASKETBALL | BASKETBALL- | HANDBALL - ATHLETES -
practicing | - HANDBALL | VOLLEYBALL | VOLLEYBALL | oo oo )
4-6 0.03° 0.436™ 0.002° 0.139™
7-10 0.983" 0.157™ 0.14™ 0.014°
11-15 0.176™ 0.294™ 0.013° 0.009°
16-20 0.887™ 0.99™ 0.855" 0.029°
>20 - 0.022° 0.032° -
The most affected groups are the following:
o 7-10 years (43.87%) and 11-15 years (40%), in all sports
Table 7 ** 2™ Period
Years of sport | BASKETBALL- | BASKETBALL- | HANDBALL - | ATHLETES -
practising HANDBALL VOLLEYBALL | VOLLEYBALL | FOOTBALL
4-6 0.748"™ 0.228"™ 0.068™ 0.037°
7-10 0.427"™ 0.958 ™ 0.366 ™ 0.158™
11-15 0.462™ 0.988 ™ 0.538™ 0.015°
16-20 0.647™ 0.942 " 0.948™ 0.316™
> 20 - 0.043° 0.08 ™ -

The most affected groups are the following:

7-10 years (43.87%) and 11-15 years (40%) in all sports.

The comparison of the trauma number by groups of years of sport practising was based on

the Z test. The values given in the table below show significantly differences between trauma
percentages among certain groups. The comparisons were made within the same period and
between the two periods, to identify the groups with the largest number of injured sportsmen and
the largest number of traumas.
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o The differences between the trauma percentage in the two periods, by sport and groups of
years of sport practising are irrelevant.

Comparisons by sport of trauma incidence
in the studied batch with data from literature

The Z test was applied to compare trauma incidence in the studied batch with trauma
incidence in literature. The results are shown in the following table:

Table 8. Comparisons by sport of trauma incidence
in the studied batch with data from literature

Sport ;At)u(:lfiil(lijll:;(:ghsportsmen % Literature | p value and significance
(Tl\?f‘:i‘;)“(‘liszllg) 100 73% 0.083"

Nt N3 | 75 61.3% 0.002°

g\(l)]oig;;lNz=29) $8.89 85% 0.79™

NedNet17) | 3829 67% 0.037

&lie“yol;;l;m) 97.5 63% <0.001°

. N1 — no. of sportsmen in the studied batch

* N2_no. of sportsmen in literature [6,7,8]

* The differences between the percentage of injured athletes and football players are
insignificant.

* Significantly more traumas occurred in the basketball, handball and volleyball players of
our batch than in literature.

Discussions

The joint trauma distribution in the studied batch is the following:
* In the handball and volleyball batch, knee joint lesions are much more frequent than in the
basketball batch.
*» The repeated overstress of the extensor mechanism as a result of repeated jumping affected
67.5% volleyball players, and 43% of the basketball players. [8]
* Studies have shown that in volleyball the highest rate of traumas is associated with blocking
and attacking, as both involve jumping.
* A study performed on 116 trauma-suffering sportsmen from 1997 (in the sportive medicine
centre) concluded that over 60% of the injuries were caused by jumps.
* The factors favouring accidents are intrinsic and extrinsic. The latter have a higher influence,
(the number of training sessions per week, the volume, not the type of training (plyometrics
versus overstress). [8].
* Another factor is the type of court. Tough surfaces like concrete increase trauma risk, while
polished hardwood floors reduce the ground reaction force.
* In basketball and handball, the most common injuries are knee and ankle sprains which may
also lead to meniscal and muscle lesions.
o As far as pathology is concerned, according to this study, the most frequently affected joints in
sportive games are the knee, ankle, shoulder, spine, hand (palm-fist), and the knee, shoulder,
thigh and calf in track and field. [6]
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* Accidents are less frequent in track and fieldthan in football, as both this study and the data in
specialised literature show. According to the latter, most lesions occur in athletes (especially
hurdlers).

 Every major or moderate trauma was preceded by a minor injury.

Conclusions

The results of our study have revealed a larger number of traumas in the players than the
literature of the field. The high trauma incidence is caused by an association of controllable
factors:
- insufficient effort capacity
- hypocalcemia
- kyphosis, lordosis
- improperly treated previous traumas
- errors in the training methods

In competitions, sportsmen are subjected to factors that cause accidents and musculo-
skeletal ~ traumas. Such external factors lead to  unpredictable accidents.
The usefulness, necessity and beneficial effects of the prevention programme included in the
sportsmen’s training were proved.

The performance level and the number of trainings influenced the large number of
recorded traumas.

Traumas caused by overstress had a higher incidence than accidental traumas. They
accounted for about 73% of the total number of traumas. [§]
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EFECTUL ACTIVITATILOR FIZICE PRACTICATE iN SALI DE
FITNESS ASUPRA POSTURII FEMEILOR ADULTE

EFFECTS OF PHYSICAL ACTIVITY PRACTICED IN GYMS ON
ADULT WOMEN’S POSTURE

Kalman Klara'®, Hantiu lacob!”
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Abstract

Aim: The purpose of our study was to evaluate the
effects of physical activity practiced in gyms on
body posture, body attitude and detection of
visible physical deficiencies, postural disorders of
adult women.

Subjects and methods: The study involved 95
adult women from Oradea, practiotioners of
physical exercises in a fitness center. Period of the
study: February 2015 - June 2016. For the posture
assessment, the global and segmental
somatoscopic exams (and photo images) were
performed. The physical activity program
consisted of Step - aerobics, Pilates and strength
training in the gym, 3 times a week for 60-90
minutes each session, for 12 months. The data
obtained were statistically analyzed with the SPSS
program.

Results: In the initial global somatoscopic
assessment, it was found that 48,4% of the
subjects had scoliotic body attitudes, 18,9%
lordotic, 13,7% normal body attitude, 6,3%
kypho-lordotic, 5,3% kyphotic and lordotic-
scoliotic and 1,1% military attitude and kypho-
lordo-scoliotic. After participating in the training,
the final global somatoscopic assessment shows
that 40% of the subjects had scoliotic attitude,
17,9% lordotic, 33,7% normal body attitude, 2,1%
kypho-lordotic, 2,1% kyphotic, 3,2% lordo-
scoliotic, and 1,1% kypho-lordo-scoliotic.
Conclusions: Applying the physical activity
program for 12 months contributed to
improvements in global body attitude and posture,
the number of people with a normal global
postural attitude rising from 13 to 32. In segmental
somatoscopic assessment, improvements can be
seen in all body segments.

Cuvinte cheie: atitudine corporald, postura,
deficiente fizice, femei adulte, activitate fizica

Rezumat

Scop: Scopul studiului nostru a fost evaluarea
efectului activitatilor fizice practicate In sali de
fitness asupra atitudinii corporale globale si
depistarea deficientelor fizice vizibile la femei
adulte.

Subiecti si metode: La acest studiu au participat
95 de femei adulte din Oradea, practicante ale
exercitiilor fizice intr-o sald de fitness. Perioada
studiului: februarie 2015 — iunie 2016. Pentru
evaluarea posturii s-a efectuat examenul
somatoscopic global si segmentar (si prin imagini
foto). Programul de activitate fizica a constat din
antrenamente combinate de Step — aerobic, Pilates
si antrenament de fortd, 3 sedinte pe sdptdmana a
60-90 de minute fiecare sedintd, timp de 12 luni.
Datele obtinute au fost analizate statistic cu
programul SPSS.

Rezultate: La evaluarea somatoscopica globalad
initiala s-a constatat ca 48,4% dintre subiecti au
avut atitudine corporald scoliotica, 18,9%
lordotica, 13,7% atitudine corporald normala,
6,3% cifo-lordotica, cate 5,3% cifotica si lordo-
scoliotica si cate 1,1% atitudine plan-rigida si
cifo-lordo-scolioticd. ~ Dupd participare la
antrenamente, evaluarea somatoscopica globalad
finala aratd cd 40% dintre subiecti au avut
atitudine corporald scolioticd, 17,9% lordotica,
33,7% atitudine corporala normald, 2,1% cifo-
lordotica, 2,1% cifotica, 3,2% lordo-scoliotica si
1,1% cifo-lordo-scoliotica.

Concluzii: Aplicarea programului de activitate
fizica timp de 12 luni a contribuit la Imbunatatiri
ale atitudinii corporale globale si ale posturii,
numarul persoanelor cu atitudine posturald
globalad normala crescand de la 13 persoane la 32.
La evaluarea somatoscopica segmentard se pot
observa imbunatatiri la toate segmentele corpului.

!¢ PhD student, Babes-Bolyai University, Cluj-Napoca, Romania;

Corresponding author: nagy.klara89@yahoo.com

17 Prof.PhD, Babes-Bolyai University, Cluj-Napoca, Romania
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Background

The study of the attitude of the human body has been concerned and continues to concern
researchers in different fields, due to the complexity of the issues associated with this concept. Being
talking about human, the notion of harmonious development includes, besides the physical component,
also the psychic one [1].

According to Rosario [2] the study of human posture is relatively new compared to other areas of medical
science. Posture can be altered by certain phychological conditions [3,4]. However, it is not an easy
subject to study, mainly because postural assessments are still scientifically inaccurate [4]. Two methods
are widely used for such assessments: the study of the projection of the center of gravity with the aid of
a force platform; and photography of the standing posture, using both frontal and sagittal planes [4]. Some
methods, such as MRI, are expensive, while others, such as X-ray, involve radiation problems [5,6,7].
The explanatory dictionary of the Romanian language in 2009 defines the attitude that:

v’ Attire, posture or position of the body

v" How to behave towards an event or aspect of reality [8].

Bratu in 1997 defines body attitude as follows:

., ... the spatial projection of the body into the most frequently used positions and actions of man
in his everyday affairs, but especially in standing, sitting, lying, as well as walking. The attitude
of the body is the result of the interaction of several factors, including: the hereditary
predispositions manifested by the constitutional type, the type of superior nervous activity, the
tonicity of the muscles, the character of the professional and the habitual skills, the individual
preoccupations for its formation and maintenance.”’[9].

Body attitude is a "position of the body and its segments present both in static and during
movements, provided by cortical and subcortical motor centers, based on proprioceptive, vestibular,
visual and auditory complex information. Body activities contribute to forming a correct attitude" [10].

Due to the fact that the term "attitude" has several meanings, in the literature it tends to be
replaced by the term "posture".

Attaining a posture we need:
- passive elements (bones, joints etc),
- active elements (neuro-muscular system).

Deviations from the normality of posture are called physical deficiencies. They are characterized
by pathological changes and are primarily produced in the shape and structure of the body and are
manifested by slowing growth or by excessive growth, by non-harmonious or disproportionate
development, through deviations, deformations or other morphological defects. Deficiencies may be:
global or partial; somatic, organic or psychic; light, medium or accentuated [11].

Aim: The purpose of our study was to evaluate the effects of physical activity practiced in gyms on global
body posture, body attitude and detection of visible physical deficiencies of adult women.

Hypothesis: Physical activity programs practiced in gyms can have a beneficial effect on global body
attitude by improving or correcting it.

Materials and methods
Subjects

This study involved 95 adult women (originally 119), who attended two gyms of Fit4U Fitness
Center in Oradea.

Period of the study: February 2015 - June 2016. Baseline assessment were conducted in February-
March 2015. The subjects attended the gym for 12 months, and during May-June 2016 were carried out
the follow-up evaluations. At the follow-up evaluation participated 95 women of 119, others
abandoned/quitted along the way (for various reasons: maternity leave, over 2 weeks of physical
inactivity).

The research included only those women who showed interest, accepted the measurements and
gave permission that their data to be used in research. So it was non-random sampling, from non
probabilistic sample category we used the convenience [12].
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Methods
The global and segmental somatoscopic examination was performed.
The segmental somatoscopic examination was performed from the anterior, posterior and lateral view.
We have been following the next issues:
e head and neck position:
- if they are on the same vertical as the trunk;
- if there are anterior or lateral inclinations.
e Position of shoulders and upper limbs:
- the lateral or posterior shoulder inclinations are noted;
e Spine position: the appearance of the curves in all planes
e The position of the hip: if it is laterally tilted, in anteversion/retroversion.
e Lower limb positions: the possibility of varum/valgum knee; plantar vault.

For the storage, objectification and confirmation of the data of the global and segmental
somatoscopic examination, the assessment was carried out also by photo images at the posture grid wall,
under the same conditions.

The photos obtained in this way were processed on the computer as follows:

- the 3 pictures taken from the 3 views were mounted together;

- a vertical line was drawn in the longitudinal axis;

- it was highlighted what was found in the visual somatoscopic examination (Figure no. 1).

The data obtained were statistically analyzed with the SPSS program (descriptive analysis,
frequency).
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Figure no. 1: Somatoscopic exam by photos
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Physical activity program

The physical activity program consisted in combined training of Step - aerobics, Pilates and
strength training in the gym, 3 times a week for 60-90 minutes each session, for 12 months.

Depending on individual objectives (correcting the type of attitude) was different the type of the
exercises used.

To correct body postures the following types of exercises were used: postural reeducation,
stretching, stress relieving of shortened muscles, for increasing range of motion, for the "core" muscles
(Pilates).

Muscle strenghtening was conducted mainly in the following muscle groups: transversus
abdominis, oblique abdominals, rectus abdominis, paravertebral muscles, pelvic floor muscles, glutes,
lower limb and upper limb muscles.

Results
They were assessed 95 adult women, aged between 18 and 52 years. Subjects distribution by age

categories are shown in Table no. 1.

Table no.1. Subjects distribution by age categories

18-24 years 25-34 years 35-44 years 45-54 years Total 18-54
years
No. of subjects 41 31 14 9 95
Percentage 43 2% 32,6% 14,7% 9,5% 100%

The descriptive analysis of the demographic data of the subjects can be seen in Table no.2.

Table nr. 2. Descriptive analysis of the demographic data of the subjects (N=95)
Descriptive analysis

Demographic data Assessment Media (£AS) Min Max
Age (years) 28,45 (£8,74) 18 52
Height (cm) 166,88 (+6,36) 150 190
: Baseline 63,67 (£11,69) 43 103
Weight (kg) Follow-up 6239 (£10.63) 43 08
BMI Baseline 22,86 (£3,76) 16,61 36,49
Follow-up 22,40 (£3,60) 16,96 34,72

Were evaluated 95 adult women, of whom at the initial global somatoscopic assessment 46
(48.4%) had a scoliotic body attitude, 18 (18,9%) lordotic, 13 (13,7%) normal body attitude, 6 (6,3%)
kypho-lordotic, 5 — 5 (5,3%) kyphotic and lordo-scoliotic and 1 — 1 (1,1%) military attitude and kypho-
lordo-scoliotic (Table no.3).

After participating in the training, the final global somatoscopic assessment shows that 38 (40%)
of the subjects had scoliotic attitude, 17 (17,9%) lordotic, 32 (33,7%) normal body attitude, 2 (2,1%)
kypho-lordotic, 2 (2,1%) kyphotic, 3 (3,2%) lordo-scoliotic, and 1 (1,1%) kypho-lordo-scoliotic (Table
no.3).

Table no.3. Prevalence of global postural attitudes at baseline and follow-up assessment (N=95)

GLOBALE BASELINE FOLLOW-UP

POSTURAL

ATTITUDE No. of subjects Percentage  No. of subjects Percentage
Normal 13 13,7% 32 33,7%
Lordotic 18 18,9% 17 17,9%
Kyphotic 5 5,3% 2 2,1%
Scoliotic 46 48,4% 38 40%
Kypho-lordotic 6 6.3% 2 2,1%
Lordo-scoliotic 5 5.3% 3 3.2%
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Kypho-lordo- 1 1,1% 1 1,1%
scoliotic

Military 1 1,1% - -
TOTAL 95 100% 95 100%

In segmental somatoscopic assessment, before and after the intervention program, head and neck
position, shoulder, spine, pelvis and lower limbs were analyzed. We found the following:

1. Head and neck position - initial assessment: 37,9% had a normal position, 48,4% forward head
position, 8,4% of the subjects showed the left or right head inclined, 3,2% the head bent forward, 2,1%
left or right twisted head. At the final evaluation, 65,3% had a normal head and neck position, 31,6%
forward head, and 1,1% inclined head, head bent forward, respectively twisted (Table no. 4).

Table no.4. Head and neck segmental somatoscopic assessment, baseline and follow-up

Head and neck BASELINE FOLLOW-UP
position No. of subjects Percentage No. of subjects Percentage
Normal 36 37,9% 62 65,3%
Forward head 46 48.4% 30 31,6%
Inclined left/right 8 8,4% 1 1,1%
Bent forward 3 3,2% 1 1,1%
Twisted left/right 2 2,1% 1 1,1%
TOTAL 95 100% 95 100%

2. Shoulder position - initial assessment: 23,2% had a normal position, 73,7% had a shoulder
higher or lower than the other, 2,1% had rounded shoulders, and 1,1% had a shoulder higher and forward
at the same time. At the final evaluation, 51,6% had a symmetrical shoulder position, 46,3% had a
shoulder higher or lower than the other, 1,1% had rounded shoulders, respectively a shoulder higher and

forward (Table no.5).

Table no.5. Baseline and follow-up segmental somatoscopic assessment of the shoulders

Shoulder BASELINE FOLLOW-UP
position No. of subjects Percentage No. of subjects Percentage

Normal 22 23,2% 49 51,6%
Higher/lower 70 73,7% 44 46,3%
Rounded 2 2,1% 1 1,1%
Higher and 1 1,1% 1 1,1%
forward

TOTAL 95 100% 95 100%

3. Vertebral column - initial assessment: 7,4% had no deviation or minor deflection of the spine,
43,2% had a form of scoliosis (in C, S, lumbar, thoracic, dorso-lumbar etc.), 22,1% had lordo-scoliosis,
14,7% lumbar hyperlordosis, 6,3% kypho-lordo-scoliosis, 2,1% kyphosis, respectively military (flat)
back with scoliosis and 1,1% kypho-lordosis, respectively kypho-scoliosis. At the final evaluation, 24,2%
showed no deflection or minor deflection of the spine, 41,1% had scoliosis, 16,8% lumbar hyperlordosis,
11,6% lordo-scoliosis, 4,2% kypho-lordo-scoliosis, 1,1% kypho-lordosis, respectively kypho-scoliosis
(Table no. 6). We have not found any subjects with kyphosis or military (flat) back.

Table no.6.: Baseline and follow-up segmental somatoscopic assessment of the spine

Vertebral column BASELINE FOLLOW-UP
No. of subjects Percentage No. of subjects Percentage
No/minor deviation 7 7,4% 23 24.2%
Scoliosis 41 43,2% 39 41,1%
Lordo-scoliosis 21 22,1% 11 11,6%
Lumbar hyperlordosis 14 14,7% 16 16,8%
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Kypho-lordo-scoliosis 6 6,3% 4 4,2%
Kyphosis 2 2,1% - -
Flat back + scoliosis 2 2,1% - -
Kypho-lordosis 1 1,1% 1 1,1%
Kypho-scoliosis 1 1,1% 1 1,1%
TOTAL 95 100% 95 100%

4. Position of the hip - initial assessment: 32,6% had a normal position, 33,7% had hip
anteversion, 14,7% had translated the hip left or right, 13,7% had a combination of anteversion and
translation, 3,2% had a lateral tilt of the hip, and 1,1% showed lateral tilt with translation, respectively
tilted anteversion. At the final assessment, 48,4% had a normal position, 29,5% had anteversion, 11,6%
had translated the hip left or right, 7,4% had a combination of anteversion and translation, and 3,2% had
a lateral tilt (Table no.7).

Table no.7.: Baseline and follow-up segmental somatoscopic assessment of the hip

Position of the hip BASELINE FOLLOW-UP
No. of subjects  Percentage  No. of subjects Percentage

Normal 31 32,6% 46 48,4%
Anteversion 32 33,7% 28 29,5%
Translation left/right 14 14,7% 11 11,6%
Anteversion + translation 13 13,7% 7 7,4%
Tilted 3 3,2% 3 3,2%
Translation + tilted 1 1,1% - -

Tilted + anteversion 1 1,1% - -

TOTAL 95 100% 95 100%

5. Lower limbs position - initial assessment: 62,1% had no deviations, 23,2% had genu valgum,
5.3% valgum genu with flat foot, 4,2% had external rotation at one or both legs, 3,2% had a flat foot,
2,1% genus varum. At the final assessment, 78,9% had no deviations at the lower limbs, 14,7% had genu
valgum, 3,2% flat foot and 1,1% genu varum, external rotation and genu valg with flat foot (Table no.
8).

Table nr.8.: Baseline and follow-up segmenatal somatoscopic assessment of the lower limbs

Pozitia membrelor BASELINE FOLLOW-UP
inferioare No. of subjects  Percentage No. of subjects Percentage
Normal 59 62,1% 75 78,9%
Genu valgum 22 23.2% 14 14,7%
Genu varum 2 2,1% 1 1,1%
Flat foot 3 3,2% 3 3,2%
External rotation 4 4.2% 1 1,1%
Genu valgum + flat foot 6 5,3% 1 1,1%
TOTAL 95 100% 95 100%
Discussions

At the baseline assessment of global postural attitude only 13,7% of the subjects had a normal
posture, in contrast at the final assessment this percentage increased to 33,7%. A study conducted in 2011
by Ferreira and collaborators, with a similar number of subjects (115), in which posture was assessed by
anterior, posterior and lateral view of photographs, shows that there is no symmetry in postural alignment
and that small asymmetries represent the normative standard for posture in orthostatism [13].

According to McEvoy and Grimmer [14], the literature does not notice a standard approach to
evaluate posture. The methodologies used in the study of postural alignments differ [15], and research
usually evaluates only one segment, such as head and shoulder position [16,17,18], curvature and length
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of thoracic kyphosis and lumbar lordosis [19,20] or the alignment of the spine and pelvis in the lateral
view [21], hampering any comparison of the results.

The main tool used to assess posture is visual analysis [22], which can be aided by photos.

In our study, the most frequent postural defficency attitude was scoliotic (48,4% at baseline and
40% at final assessment).

Bogdani et al. [23] in a study analyzing recent literature on the effects of physical activity on
posture and postural control, concluded that: in general, there are few studies focusing on the effects of
physical activity on postural control and adjustments and also all the studies have enrolled a low number
of subject which lead to a necessity for further research with larger groups of subjects and different type
of physical activity intervention programs in order to better identify which is the most effective.

At segmental somatoscopic assessment the most common postural disorders were:

- forward head (48,4% at baseline assessment). In the literature, we find similar results: Griegel-
Morris et al. [24] found, evaluating a group of 88 healthy volunteers (41 men and 47 women), that 66%
of the subjects had the forward head position;

- one shoulder higher or lower than the other (73,7% at baseline assessment); Raine and Twomey
[16] pointed out that the right shoulder had a 1° alignment lower than the left shoulder (on 160
asymptomatic subjects, 88 women and 72 males); Ferreira and co-workers [13] confirm the foundings by
Raine and Twomey: the right shoulder was lower than the left shoulder, indicating a right tilt in 68% of
the sample (115 subjects: 86 women, 29 men);

- scoliosis at the spine (43,2% baseline assessment);

- anteversion of the hip (33,7% baseline assessment);

-genu valgus at lower limbs (23,2% baseline assessment). Numerous studies reflect the valgus
alignment of the lower limbs, especially in women [25,26,27].

Conclusions

Applying physical activity programs for 12 months contributed to improvements in global body
attitude and improvements in body posture, the number of people with a normal global postural attitude
rising from 13 to 32. Also, in segmental somatoscopic assessment, improvements can be seen in all
segments of the body. So we can conclude that the hypothesis has been confirmed: physical activity
programs have a beneficial effect on global body attitude by improving or correcting it.

Following the study, there were cases of major physical deficiencies, some were unaware of the
severity of the deficiencies. They have been referred to a specialist and physiotherapist.
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INFIINTAREA COLEGIULUI FIZIOTERAPEUTILOR BIHOR

Ticarat Ana-Maria'®

La sfarsitul anului 2017 s-a constituit Colegiul Fizioterapeutilor din Romania. In
perioada Octombrie-Decembrie 2017 au avut loc alegeri electorale teritoriale si nationale.
Procesul electoral teritorial s-a desfasurat in intervalul 5 Octombrie-19 Noiembrie 2017. Primul
pas din cadrul procesului electoral a fost constituirea comisiei electorale teritoriale. Membrii
comisiei electorale teritoriale au fost desemnati de catre Comisia Nationald a Colegiului
Fizioterapeutilor. La nivelul judetului Bihor, comisia electorald teritoriald a fost compusa din 5
membri, 2 kinetoterapeuti, 2 fiziokinetoterapeuti si un presedinte de comisie. Printre membrii
comisiei electorale teritoriale Bihor au fost profesor kinetoterapeut TICARAT ANA-MARIA si
profesor kinetoterapeut OMUT ADRIAN. Membrii comisiei electorale teritoriale Bihor au fost
sprijiniti de 4 studenti - membri supleanti: LUCACIU DORU, HANTIU OVIDIU, ITUHAS
ANTHEEA si BOCSE DIANA. Presedintele comisiei electorale teritoriale Bihor a fost avocat
RUSU CRISTIAN.

,O parte din echipa CET BH!”

v,

Perioada pentru inscrierea fizioterapeutilor pe listele electorale a fost 10 Octombrie-5
Noiembrie 2017. Aceeasi perioada a fost si pentru depunerea candidaturilor pentru membrii
Consiliului Teritorial si pentru reprezentantii in Adunarea Generald Nationald. La nivelul
judetului Bihor s-au inscris pe listele electorale un numar de 132 de fizioterapeuti (votanti), s-au
depus 7 candidaturi pentru membru in Consiliul Teritorial si 4 candiddaturi pentru reprezentant
in Adunarea Generald Nationala.

18 profesor kinetoterapeut, Centrul Scolar pentru Educatie Incluziva Orizont, Oradea
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Momente surprinse pe parcursul inscrierilor pe listele electorale:

Pregatirea alegerilor electorale:

In data de 12 Noiembrie 2017 a avut loc alegerea membrilor Consiliului Teritorial Bihor
si a reprezentantilor in Adunarea Generala Nationala.

Momente surprinse pe parcursul alegerilor electorale din Bihor:
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Alegerile presedintelui Colegiului Teritorial al Fizioterapeutilor din Bihor a avut loc in
19 Noiembrie 2017.
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Rezultatele alegerilor pentru Colegiul Fizioterapeutilor Bihor sunt urmatoarele:
Membrii Colegiului Fizioterapeutilor Bihor sunt:

ADAUS DUMITRU - 48 de voturi;

BALA GABRIEL — 46 de voturi;

CIOBANU DORIANA - 81 de voturi;

IOVA NOEMI - 40 de voturi;

B e
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MADA ADRIAN - 60 de voturi;

SERE CRISTINA — 48 de voturi;

TARCAU EMILIAN - 68 de voturi.

Reprezentanti ai fizioterapeutilor din Bihor in Adunarea Generala Nationala sunt:
CIOBANU DORIANA — 81 de voturi;

MADA ADRIAN - 49 de voturi;

TARCAU EMILIAN - 54 de voturi.

Presedintele Colegiului Fizioterapeutilor Bihor este SERE CRISTINA — 6 voturi.

s LN~ e N WL

Procesul electoral a continuat cu alegerea membrilor in Colegiul National al Fizioterapeutilor
din Romaénia desfasuratd in data de 10 Decembrie 2017 si alegerea presedintelui Colegiului
Fizioterapeutilor din Romania care a avut loc in data de 17 Decembrie 2017.

Consiliul National al Colegiului Fizioterapeutilor din Romania este alcatuit din cate 2
reprezentanti pentru fiecare regiune de dezvoltare teritoriala, alesi prin vot de catre reprezentantii
Adunarii Generale Nationala. Judetele Bihor, Salaj, Satu Mare, Cluj si Baia Mare fac parte din
regiunea de dezvoltare teritoriald Nord-Vest si sunt reprezentate in Consiliul National al
Fizioterapeutilor de catre urmatorii membrii: CIOBANU DORIANA si MADA ADRIAN.

Presedintele Colegiului Fizioterapeutilor din Romania este doamna CACIULAN ELENA.

La final doresc sda multumesc echipei CET Bihor (Comisia Electorald Teritoriald) pentru
implicarea si responsabilitatea de care au dat dovada pe parcursul procesului electoral si nu in
ultimul rand, tuturor profesionistilor care s-au implicat prin inscrierea pe listele electorale si prin
participarea la vot.

70



VOL. 23/ NR 40/ Decembrie/ 2017 REVISTA ROMANA DE KINETOTERAPIE

RECOMANDARI PENTRU AUTORI

La baza redactdrii lucrdrii stau principii deontologice, reguli, norme si uzante etice si estetice. Pentru
realizarea aspectului uniform al revistei §i pentru asigurarea tinutei stiintifice a articolelor, colectivul de redactie
recomandad colaboratorilor revistei sd ia in considerare aspectele ce se vor prezenta.

Redactarea articolelor se conformeaza in general recomandarilor stabilite de Comitetul International al
Editorilor de Reviste Medicale (www.icmje.org).

Lucrarea in extenso se va redacta in limbile roména, engleza sau franceza si va fi precedatd de un rezumat
in limba 1n care este redactat articolul, precum si de un rezumat in limba romana. Pentru autorii straini, lucrarea in
extenso §i rezumatul se vor trimite Intr-o limba de circulatie internationala (engleza sau franceza).

Lucrarea va avea 8-10 pagini, inclusiv ilustratii, tabele, grafice. Se va procesa spatiat la un rand, justified,
redactat In Office Word, Time New Roman, font 12, diacritice, format A4, cu margini: top 2 cm, bottom 2 cm,
left/inside 2,5cm, right/outside 2cm.

PREGATIREA ARTICOLULUI

Titlul lucrarii(in limbile romana si engleza sau francezd):Din punct de vedere formal acesta trebuie sa fie
scurt si concis, fard paranteze, abrevieri, sa nu fie explicat printr-un subtitlu, sa anunte continutul si caracteristicile
dominante ale articolului.

Titlul se scrie cu majuscule, bold, centrat, font 14.

Rezumatul lucrdrii(in limbile engleza sau franceza, precum si in limba roméana)

Acesta trebuie sa informeze cititorul asupra esentei continutului si asupra contributiei autorului; trebuie sa
fie fidel textului, sd nu depaseasca 15-20 de randuri sau 250 de cuvinte scrise cu font 11. El trebuie sa fie cat mai
informativ. Rezumatul va cuprinde obiectivele lucrdrii, metodele noi utilizate, una sau mai multe concluzii
edificatoare.

Cuvinte-cheie(in limbile romana si engleza sau francezd) : - Vor fi precizate 3-5 cuvinte cheie, italic,
aliniate stanga, cu font 11. Ele trebuie sa fie semnificative, sd exprime esenta demersului epistemic §i a continutului
articolului si sa difere pe cat posibil de cuvintele din titlu.

Textul lucrarii. Textul trebuie sa fie echilibrat ca volum al partilor componente, sd aibd o exprimare clara
si elevata, frazele sa fie scurte, evitandu-se propozitiile negative, exagerarile lingvistice.

Cénd tema studiatd necesitd o clarificare teoreticd sau o discutie teoreticd pentru justificarea formularii
ipotezei, In planul lucrarii se poate afecta un capitol destinat discutiilor datelor din literaturd, incadrarea temei
cercetate in contextul domeniului, aportul cercetarii la clarificarea, precizarea unor aspecte, etc. Prima parte a textului
cuprinde notiuni care evidentiazd importanta teoretica si practica a temei, reflectarea acesteia in literatura de
specialitate, scopul lucrarii, obiectivele si sarcinile acesteia, pe scurt. Daca este necesara amintirea datelor anatomo-
fizio-patologice acestea trebuie sa fie scurte si noi, prin continut si prezentare.

Se recomanda pentru studii structurarea In urmatoarele sectiuni:

* Introducere — se arata pe scurt scopul si ratiunea studiului. Se prezinta numai fundalul, cu un numér limitat de
referinte necesare cititorului sa inteleaga de ce a fost condus studiul.

* Material si metodd — se prezinta ipoteza sau ipotezele alternative, se descriu pe scurt, planul si organizarea
cercetdrii, pacientii, materialele, metodele, criteriile de includere-exludere, explorarile, procedura precum si metoda
statistica folosita.

Experimentele umane si non-umane: Cand sunt raportate experimente umane autorii trebuie sa precizeze dacd au
fost respectate standardele etice pentru experimentele umane dupa cum este specificat in declaratia de 1a Helsinki,
revizuite in 2000 (World Medical Association Declaration of Helsinki: ethical principles for medicalresearch
involving human subjects. JAMA. 2000 Dec 20; 284(23):3043-5)

* Ilustratiile si tabelele vor fi inserate in text la locul potrivit, numerotate cu cifre arabe (Tabel 1,2 etc., scris deasupra
tabelului sau Fig.1,2.etc. scris dedesuptul figurii, caractere de 11, boltit), cu un titlu si legenda Insotite de precizarea
sursei exacte a citarii (titlul lucrarii\articolului si primul autor). Imaginile, tabelele si figurile trebuie sd fie in format
jpeg, de minimum 300 dpi. Figurile (desene, scheme) vor fi reprezentate grafic profesional. Fiecare fotografie va
avea mentionat In subsol numdrul, iar partea superioard a figurii - indicatd cu o sageatd (dacd nu se poate deduce
care este aceasta).

*Legendele ilustratiilor - se recomanda exprimarea rezultatelor in unitdti de masura internationale si in SI. Vor fi
utilizate abrevierile acceptate international. Se vor scrie cu caractere Times New Roman

71



VOL.23/ISSUE 40/December/ 2017 ROMANIAN JOURNAL OF PHYSICAL THERAPY

RECOMANDARI PENTRU AUTORI

CRITERII DEONTOLOGICE

Prin aparitia unei lucrari in reviste, dreptul de autor se trece asupra revistei si, ca atare, lucrarea nu mai
poate fi trimisa spre publicare, integral sau partial, unei alte reviste, decat cu acordul Comitetului de redactie.
De asemenea, revista nu publica lucrari aparute in alte reviste din tard sau strdinatate. Raspunderea pentru
continutul stiintific al materialului revine in intregime autorului/ autorilor. Colectivul de redactie asigura dreptul
la replica, cu argumente stiintifice si metodice corespunzatoare, exprimate intr-un limbaj academic civilizat.

Nicio parte a lucrarilor publicate nu va putea fi folositd, vanduta, copiatd distribuitd fird acordul
prealabil, scris al autorului $i numai cu respectarea Legii nr. 8/1996 privind drepturile de autor si drepturile
conexe.

RECLAME
Cererile pentru spatiul de reclama se vor adresa Colegiului Editorial al Revistei Roméne de
Kinetoterapie.
Adresa: Str. Calea Aradului, nr 27, bl. P61, et. 5, ap.16, 410223, Oradea, Romania.
mail: doriana.ciobanu@yahoo.com

Pretul unei reclame color, format A4, pentru anul 2012va fi: 65 EURO pentru o aparitie si 100 EURO
pentru doud aparitii. Costul publicarii unui logo pe coperta va depinde de spatiul ocupat.

TAXA DE INSCRIERE

Revista Romana de Kinetoterapie apare de doud ori pe an. Accesul la ultimul numar al revistei (in
extenso) si al celor precedente este gratuit pe pagina web a revistei www.revrokineto.com. Autorii pot citi,
descarca, printa lucrarile revistei.

Pentru cei care doresc varianta printatd, pretul abonamentlui estede45 lei/ 2 numere/ an. Expedierea
este inclusa.

Pentru institutii — pretul abonamenutlui este 150 lei/ an (include cate 2exemplare/ numar si expedierea
inclusa in pret)

Pentru autori, taxa de publicare este:
- 65 lei pentru cadre universitare, kinetoterapeuti sau alti specialisti ai domeniului/ numar
- 30 lei pentru studenti nivel master/ numar

Pretul pentru fiecare numdr anterior al Revistei Roméane de Kinetoterapie, anterior anului 2009 este de
10 lei/ numar.

Pentru alte informatii sau pentru inscriere on-line, se poate trimite mesaj la:
doriana.ciobanu@yahoo.com

INDEXARE

Titlul revistei: Revista Roména de Kinetoterapie

ISSN: 1224-6220

Pagina web: www.revrokineto.com

Profil: revista de studii, cercetari, recenzii

Editura: Editura Universitatii dein Oradea, recunoscuta CNCSIS
Indexare: Index Copernicus, Socolar, Ebsco Publishing, DOAJ, DRJI
Anul primei aparitii: 1995

Periodicitate: bianual

72



VOL. 23/ NR 40/ Decembrie/ 2017 REVISTA ROMANA DE KINETOTERAPIE

RECOMMENDATIONS FOR THE AUTHORS

e Results — detailed results must be presented and all tables and figures must be quoted in their logical order,
which should add something more to the text, not double it. Only the most important observations are
emphasized and not by comparing them with other researchers’ results. These comparisons are made in the
section for discussions.

e Discussions, conclusions — the presented data should not be repeated at results and neither should be
presented new data here. The presentation of the conclusions will be made synthetically and systematically,
the author being able to divide this chapter according to the theoretical or experimental character of the
conclusions. The author will emphasize the contribution of the research to the progress of theory and
practice in the domain of the investigated theme. The discussions contain the reporting of personal results
to data from literature. There will be emphasized the new relevant aspects of the study and their implications
and the limits of the paper will be discussed.

The paper can present an experiment, a statistic study or describe a specific method or technique.

Statistic analysis — it should be specified clearly which tests have been used to evaluate data. When data are
presented in the form of tables, the statistic test should be indicated in a footnote for each test.

e Aknowledgements — are given only to persons who have had a significant contribution to the study, if it is
the case.

e Referencesis written according to the Convention from Vancouver. The characteristic which makes the
difference between styles of writing references is that each quoted source will have a reference number in
order of their appearance in the text, written between brackets.

In order to quote the same references in the text, there will be used only the respective number. Bibliographic
reference will be written according to the number of reference (in order of appearance in the text) and not
alphabetically. This will provide the possibility to find faster the detailed source in bibliography. Therefore, the first
quoted source will be number [1], the second quoted source will be number [2] and so on, the numbers being written
between straight parentheses [].

Eachreference will contain: author, publishing year, title of the article, editor, name of publication, volume,
number, pages. In the case of quotations, they are placed between quotes and it is indicated the number of the source
and the page/pages.

Books:— Sbenghe, T. (2002), Kinesiologie: Stiinta miscarii.Editura Medicala, Bucuresti, pp. 112,
Journals:Verbunt JA, Seelen HA, Vlacyen JW, et al. (2003), Fear of injury and physical deconditioning in patients
with chronic low back pain. Arch Phys Med Rehabil; 84:1227-32.

On-line journals:- Robinson D. (2006) The correlation between mutant plague virus forms and the host animal. S4
Entomologist [Internet]; 3: 15 [cited 2007 June 10]. Available from: http://www.saentomologist.com/175-2306/3/15
Websites quotations: - The South African Wild Life Trust [Internet]. [cited 2004 April 13]. Available from:
www.sawlt.org/ home-za. Cfm

The manuscript/ electronic format of the paperwork will be sent to the following address:
Chief Editor: CIOBANU DORIANA
Contact address: doriana.ciobanu@yahoo.com

PEER-REVIEW

The paperworks will be closely reviewed by at least two competent referees, in order to correspond to the
requirements of an international journal. After that, the manuscripts will be sent to the journal’s referees, taking into
account the issue of the paperworks. The editorial staff will receive the observations from the referees, and will
inform the author about the changes and the corrections that has to be done, in order to publish the material reviewed.
The review process shoud last about 4 weeks. The author will be informed if the article was accepted for publication.

CONFLICT OF INTEREST
All possible conflicts of interest will be mentioned by the authors, as well as there is no conflict of any
kind. If there is financing resources, they will be mentioned in the paperwork.

73



VOL.23/ISSUE 40/December/ 2017 ROMANIAN JOURNAL OF PHYSICAL THERAPY

RECOMMENDATIONS FOR THE AUTHORS

DEONTOLOGICAL CRITERIA

Together with the appearance of a paper in the journal, the royalties do not belong to the author anymore
but to the journal, so the paper cannot be sent for publication anymore, totally or partially, to another magazine unless
the Reviewing Committee agrees to it. The journal does not publish papers appeared previously in other magazines
in the country or abroad. The responsibility for the scientific contents of the material belongs entirely to the
author/authors. The editing staff provides the right to reply with scientific and methodic proper arguments expressed
in a civilized academic language. No part of the published papers can be used, sold, copied or distributed without
the author’s previous written agreement and only respecting the Law n°® 8/1996 regarding copyright and related rights.

ADVERTISEMENTS
Request for advertising should be addressed to the Editorial Board of the Romanian Journal of Physical
Therapy
Adress: Str. Calea Aradului, nr 27, bl. P61, et. 5, ap.16, 410223, Oradea, Romania.
Mail: doriana.ciobanu@yahoo.com

The price for an advert, full color A4 for the year 2012 will be: 65 EURO for one appearance and 100
EURO for two appearances. The cost for publishing one logo on the cover depends on the occupied space.

SUBSCRIPTION COSTS

The “Romanian Journal of Physical Therapy” is printed two times a year. The journal has free of charge
access, on webpage www.revrokineto.com. Users are free to read, download, copy, distribute, print, search, or link
to the full texts of journal’s articles.

Only at client request, we can provide the printed version of 2 journals/ year, for an amount of 35 lei

For the authors, the publication’s fee is:
- 50EURO for teachers from academic environment, physical therapists and other healt care providers/issue
- 25 EURO for master students/issue

The price for every previous issue of the Romanian Journal of Physical Therapy, before 2009, is 10 lei/ issue.
Other information or for subscription, please send a message to: doriana.ciobanu@yahoo.com

INDEXING

Title of the journal: Romanian Journal of Physical Therapy

ISSN: 1224-6220

Web page: www.revrokineto.com

Profile: a jounal of studies, research, reviews

Editor: Oradea University Printing House

BDI Indexed: Index Copernicus, Socolar, Ebsco Publishing, DOAJ, DRJI
Year of first publication: 1995

Issue: half-early

74



VOL. 23/ NR 40/ Decembrie/ 2017 REVISTA ROMANA DE KINETOTERAPIE

75



VOL.23/ISSUE 40/December/ 2017 ROMANIAN JOURNAL OF PHYSICAL THERAPY

TALON DE ABONAMENT

____________________________________________________________________________________________________________________________________

TALON DE ABONAMENT
REVISTA ROMANA DE KINETOTERAPIE
(2 numere/ .......cceeueee )

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

i Plata se va face 1n contul Asociatiei Profesionale a Kinetoterapeutilor din Transilvania, cu
: specificatia ,,Abonament la Revista Romana de Kinetoterapie pentru anul.............” sau direct la
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

-

i FGTS Oradea, Departamentul de Educatie Fizica, Sport si Kinetoterapie.

~

REVISTA ROMANA DE KINETOTERAPIE
Fax: 04-0259-425921
E-mail: doriana.ciobanu@yahoo.com

i Banca: TRANSILVANIA

i Cod IBAN: ROS9BTRLRONCRT0209644501

! Titular cont: ASOCIATIA PROFESINALA

i A KINETOTERAPEUTILOR DIN TRANSILVANIA

i Adresa: Constantin Noica, nr.10, bLPBS, et.1, ap.7, Oradea, Bihor, Romania

UNIVERSITATEA DIN ORADEA
Str. Universitatii nr.1, 410087, ORADEA

pt. Facultatea de Geografie, Turism si Sport
Departamentul de Educatie Fizica, Sport si Kinetoterapie

Va rugam trimiteti prin posta sau electronic (doriana.ciobanu@yahoo.com), xerocopia
dovezii de achitare a abonamentului pentru anul respectiv, iar pentru studenti si xerocopia
carnetului de student, in vederea difuzarii revistelor.

TALON DE ABONAMENT :
REVISTA ROMANA DE KINETOTERAPIE :
(2 numere/ .......ceue.. ) i

Plata se va face 1n contul Asociatiei Profesionale a Kinetoterapeutilor din Transilvania, cu
specificatia ,,Abonament la Revista Romana de Kinetoterapie pentru anul.............” sau direct la
FGTS Oradea, Departamentul de Educatie Fizicd, Sport si Kinetoterapie.

-

~

REVISTA ROMANA DE KINETOTERAPIE

Banca: TRANSILVANIA :
Cod IBAN: ROS9BTRLRONCRT 0209644501 :

Fax: 04-0259-425921
E-mail: doriana.ciobanu@yahoo.com

Titular cont: ASOCIATIA PROFESINALA
A KINETOTERAPEUTILOR DIN TRANSILVANIA
Adresa: Constantin Noica, nr.10, bLPBS, et.1, ap.7, Oradea, Bihor, Roméinia

UNIVERSITATEA DIN ORADEA
Str. Universitatii nr.1, 410087, ORADEA

pt. Facultatea de Geografie, Turism si Sport
Departamentul de Educatie Fizica, Sport si Kinetoterapie

Va rugdm trimiteti prin posta sau electronic (doriana.ciobanu@yahoo.com), xerocopia

Telefoane: 04-0259-408148; 04-0259-408164; 0722-384835

dovezii de achitare a abonamentului pentru anul respectiv, iar pentru studenti si xerocopia
carnetului de student, in vederea difuzarii revistelor.

76



