Przybylski Grzegorz Pujszo Ryszafd Pyskir Matgorzata, Pyskir Jerz$, Bannach
Matgorzat

1pepartment of Respiratory Medicine and Tuberculobliizoalus Copernicus University,

Collegium Medicum in Bydgoszcz
2study Center for Physical Education and Sport, #éeiz Wielki University in Bydgoszcz
3Department of Rehabilitation, Nicoalus Copernicusiviersity, CollegiumMedicumin
Bydgoszcz
4Department of Biophysics, NicoalusCopernicus UrsitgiCollegiumMedicum in

Bydgoszcz.

SDepartment of Nursing and Obstetrics, Nicoalus @uipas University, Collegium

Medicum in Bydgoszcz

Corresponding author: Pujszo Ryszard®Ph
iersity of Kazimierz Wielki
@ikiewicza 30.p.031.
dyoszcz, Poland
medl: rychub4@interia.pl
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University in Bydgoszcz
Spirometria jako jeden ze wskakéw dobrostanu fizycznego studentek Uniwersytetu

Kazimierza Wielkiego

Abstract.

Last years it has been observed substantial detdo of physical fithess of young people,
especially girls. One of the most important aim pbfysical education departments is to
improve student’s physical condition resulting amprovement of wellness. Initial analysis of
student’s fitness is a very important informatioouice for planning work of physical
education departments. That is why it is very ingar to find a set of independent
parameters, which, if measured, could give thelpégi initial diagnosis of student’s physical
efficiency. The measurements of such parametersl gve the base for further monitoring
of students wellness. It was undertook to analfieeanthropometric data, the chest mobility

and results of spirometric measurements for theugrof healthy female students of



Kazimierz Wielki University in Bydgoszcz. The cdad out data analysis did not reveal
strong relationships between spirometric parameagws percentage content of fat, chest
mobility and the mass of examined students. limseéhat the examined parameters can
exemplify independent wellness indicators of stusldseginning to study at the university.
Monitoring of given parameters during studies cawme ginformation allowing sports
departments to evaluate their work.
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Streszczenie

W ostatnich latach badania wskagzunjga spadek aktywnoi fizycznej mtodziey, zwlaszcza
nastoletnich dziewet. Jednym z zadastawianych na uczelni przed studium wychowania
fizycznego i sportu jest aktywna praca na rzeczrgpop sprawnéci fizycznej a przez to
dobrostanu studentéw. Wpha analiza kondycji fizycznej studentéw stanowidza wane
zrodto informaciji dla zaplanowania pracy komorek adjedzialnych za ksztatcenie ruchowe
na wszystkich typach wgzych uczelni. Dlatego zebardzo wane jest znalezienie grap
niezalenych parametrow, ktorych pomiar pozwoli na postanvderzetelnej wspnej
diagnozy wydolnéci fizycznej i kedzie mogt stanowi baz do dalszego monitorowania
dobrostanu studentow. Pett) proke analizy danych antropometrycznych, ruchéondlatki
piersiowe]j oraz wynikow bada spirometrycznych w grupie zdrowych studentek
Uniwersytetu Kazimierza Wielkiego w Bydgoszczy. éhmwadzona analiza wynikdéw nie
wykazata silnych zalaosci pomkdzy parametrami spirometrycznymi a procerdow
zawartdcia tkanki tluszczowej, ruchondoia klatki piersiowej czy mas badanych
studentek. Wydaje size badane parametry mpgtanowt niezalene wskaniki dobrostanu
studentek rozpoczyrggjych nauk na uczelni. Ich monitorowanie w trakcie przebiegu
studibw mae dostarcza informacji pozwalajcych na ewaluagj pracy jednostek
odpowiedzialnych za ksztatcenie sportowe studentéw.

Stowa kluczowe BMI, tkanka ttuszczowa, dobrostan, spirometria.

Introduction:
It is said that recently physical efficiency ofww people has worsened. It is observed the
increasing frequency occurring of obstructive pufary diseases and also musculoskeletal

system illnesses. The worse mobility of bones jaimts system the higher risk of injuries.



Continues deterioration of physical efficiency alupg people as a consequence of lack of
physical activity let predict a great probabilitiy accurring bones or joints diseases in future
life stages. The next very serious consequencebeanbserved in early 40-ties — cardio
respiratory failure. Experienced coaches and teacheaintain, that many teenagers,
especially girls, do not like physical activitids.is worth noticing that the number of sick
leaves allowing students not to take part in phatseducation classes is still growing. Too
little activity, long hours with computer, increagi consumption can lead to obesity and
further to deterioration of respiratory efficienay musculoskeletal system illnesses. It seems
to be necessary to make efforts to prevent destribadency. To start real action and
encourage young people to larger physical activity necessary to create basics for proper
planning of work of physical education department3o achieve this aim the special
instruments for assessment of initial studentsnest should be created. That's why the aim
of this work is to attempt of assessment the playséafficiency of female students of
Kazimierz Wielki University in Bydgoszcz by analggi examined parameters. Basics
anthropometric parameters as well as percentagéerto of fat and parameters from

spirometic tests were measured and analyzed.

Material and methods.

In investigations conducted in December 2009 toak B9 volunteers - female students of
Kazimierz Wielki University in Bydgoszcz. Student$ physical education faculty were
excluded from the research. Because of many hoerswgek of obligatory movement
activities their results could probably be differeAll measurements were done in the
Kazimierz Wielki University grounds in the morninghere was a spacious, ventilated gym
of temperature about AT. All examined volunteers declared a good phydfimah, lack of
earlier illnesses of respiratory system and undistl physiological state. For all examined
students the measurements of body mass and heghtentage content of fat were
conducted. The content of fat was measured ustwvge produced by OMRON. Next the
circumferences of chest during inspiration and extmin were measured. Finally the
spirometric tests were done. The examined parametere: vital capacity (VC), forced
volume vital capacity (FVC), forced expiratory voia in 1 second (FEY, peak expiratory
flow (PEF). The forced expiratory volume in one aet % of vital capacity (FEMVC),
called Tiffeneau index, was calculated. In the aede the spirometer Microlab ML 3500 was

used. The predicted values of all parameters wesad from tables [7] and calculated [9].



Measured spirometric parameters were calculatedupér of body mass. All examined
volunteers declared their sport activites per weelHen of them spent
2-9 hours on optional, that is non-obligatory inr@ulum, physical activity in recreation
form.
To assess the degree of chest movement it is pedpsapply index calculated from the
formula:
R = Sme = Oma g

Omax
Where:
R — chest movement index
Omax — Maximal chest circumference during inspiration

Omin — minimal chest circumference during expiration

There are many ways for determine predicted vabiespirometric parameters . The most
popular are tables given by Quanjer, officially pthal by the European Respiratory Society
(ERS) [7].They are also sets of predictions equatgiven by different authors [1-3,7-9]. In
this work there were used following equation:

VC = 4,66*H — 0,026*A — 3,28

FVC = 4,43*H - 0,026*A — 2,89

FEV; = 3,95*H — 0,025*A — 2,60

Tiffeneau index = -0.19*A + 89.10

PEF = (5.50*H — 0.030*A — 1.11)*60

Where

H — height in meters

A — age in years

It is important to emphasize, that predicted valdetermined in different ways were very
similar, obtained differences were order a few pets.
Statistical analysis of all measurements data wkmee by means of Statistica 5.0 and

Microsoft Office Excel 2003 software.



Results

In the examined group of 39 female students of 26 ( +/- 1,5) the body mass have
changed in range 40 — 112,5 kg with standard dewiatf 11,7 kgheight range was 154 -
181cm with standard deviation of 1The body mass index BMI in the group of 38 students
have changed in range of 16.0 — 25 Kg/fthe only one person’s BMI index had magnitude
39 kg/nf because of big body mass. There were not dataasées from range 74 — 112kg
and BMI from range 25 — 39 kgfmThat is why the further analysis of data is lemitto 38
students. The preliminary analysis of obtained Itesof measurements showed the
differences in tendencies of parameters changim rafationships between parameters in
group of inactive students comparing with trainmggreation. Therefore the next parts of
analysis were performed not only in the whole grobpt also separately for training
recreation and physically inactive groups. The wpbmetric data of examined female

students shows Table I.

Table I. The anthropometric data of examined sttgdetth division for training recreation

and inactive groups.

Number Body mass Range of Height Range of Age Range of
(kg) masses (m) heights (years) ages
(ka) (m) (years
N =38 57,1+7,7 40 -74,1 1,65+ 0,06 1,54-1,81 21,3+1,6 19,3-26,5
training

recreation 541+71 42 - 67,1 1,61 +0,04 1,54 -1,68 22,3+2,0 20,0 - 26,5
N =1C

inactive 60,0+7,8 40-74,1 1,70+ 0,05 1,58-1,81 21,3%1,3 19,3-25,5
N = 2¢

The next table shows the BMI index and percentagéent of fat of examined students.

Table II. The values of BMI and percentage fat eahbf the examined students with division

for practicing movement recreation and non-trairgngups.

Number BMI Range of BMI percentage fat content Range of percentage
(kg/nm?) (kg/n) fat content
N =38 20,8+ 2,16 16,0 - 25,0 7,0£45 9,3-23,8

training recreation
N =10 20,7+1,9 17,7 - 24,6 16,7+ 3,6 12,1-22,0

inactive N = 28 21523 16,0 - 25,0 17,60 £5,3 55-238




The shown tables indicate that values of Body Maskex in group of examined female
students of Kazimierz Wielki University in Bydga@gzhold in standard range. There are no
statistically significant differences between greugt is important to remember that in
described research took part only volunteers. Thva® only one person with great value if
BMI index. It can be supposed, that the lack ofraxegght and obese students does not result
from lack of those students at the university. Bl overweight and obese students do not
like physical activities and are ashamed of takpagt in investigations of wellness. The
difficulties with assembling a group with valuesBMI Index from range 25 - 39 to make
impossible to draw conclusions from high BMI rangjee average percentage fat content of
the investigate students 17.0 % is the low vahmpmaring with predicted 18-24% for adult
women.

In the next tables there are shown ranges of clsanfgeghest movement index and measured

spirometric parameters in the examined group afesits.

Table Ill. The values of chest movement index i&gl\capacity (VC) and vital capacity per
unit of body mass (VC/mass) of examined studentk division for training recreation and

inactive groups.

Number R Rangeof R  VC Range of VC VC/mass Range of VC/mas
(%) (%) (dn’) (dn’) (cm/kg) (cm/kg)

N=38 6,82+194 2,2-10,59 3,73+ 0,44 2,73 - 4,66 6,60 + 0,75 515-7,91

training

recreation 8,44+ 1,63 4,76-1059 3,74+ 0,37 3,14-420 6,97+0,63 6,08 - 7,91

N =10

inactive 5,99+1,91 2,20-8,89 3,72 +0,46 2,73-4,66 6,36 + 0,76 515-7,87

N =28




Table IV. The values of spirometric parameterscdd expiratory volume in 1 second
(FEV,), forced volume vital capacity (FVC), peak expmwgt flow (PEF) and forced

expiratory volume in one second % of vital capadityffeneau index) of the examined

students.
FEV; Range of FvC Range of PEF Range of Tiffeneau Range of
Number (dm3) FEV, (dm3) FvC (dr‘r13/m|n) PEF index Tiffeneau
3 . .
0

N =38 3,27+0,33 2,32-3,79 3,58+0,53 2,36-4,61 388+77 244 -5588,1+7,5 68,6-102,2
training 3,22+0,22 2,85-3,52 3,44+0,63 2,36-4,29 404+78 262 -5586,4+5,4 75,0-90,8
N =10

inactive 3,29+0,37 2,32-3,79 3,60+0,49 2,36-4,61 382%77 244 -51'P4,2+8,1  68,6-102,2
N =28

Data analysis
Using given earlier method the predicted valuespafometric parameters were determined.
In table V the values of parameters obtained byesits expressed as percents of predicted

value are shown.

Table V. The values of spirometric parameters:| \aégacity, forced expiratory volume in 1
second, forced volume vital capacity (a) and pegkratory flow of the examined students
group expressed as percents of predicted value (b).

(a)

FEV; measured Range of FEY FvC Range of FVC
Number predicted measured predicted measured predicted measured predicted

N =38 96,3+9,9 72,2-111,4 91,6121 64,2 -112,2
training

recreation 100,1+5,1 92,7 -108,1 93,2+14,4 69,3 -110,4
N =1C

inactive 94,8+9,8 72,2-111,4 90,9+11,4 64,2 -112,2
N = 2¢




(b)

PEF
Number Range of PEF VC (%) Range of VC (%)

measured predicted (Yheasured predicted measured predicted measured predicted
N =38 87,8+17,9 54,5-130,2 96,4+9,9 77,1-115,5
training
recreation 95,2+19,3 58,3 -130,2 102,2+7,5 93,2-113,9
N =10
7
inactive 85,6+17,0 54,5 -117,5 94,2499 7,1-115,5
N =28

It should be here emphasized that in the examimedpgof female students the measured
value of forced expiratory volume in 1 second lotvem 85% of predicted one was observed
in 5 from 38 students. It is 13% of total groupl &Kle students with the lowest values of
examined parameter belong to inactive group. In finacticing recreation group all
measurements were similar to predicted values.nbathis fact into consideration it can be
notice, than students with the lowest values of FEM 18% of inactive group, what seems
to be worried big part of these students.

Data analysis of forced volume vital capacity iragned group of students revealed that 9
from 38 examined students, that is 24% , haveirddaresults of 15% worse that predicted
ones. In this case two students belong to pragtigmoup and 7 of them are not physically
active.

The values of peak expiratory flow lower more ti&%b6 than predicted was been obtained in
11 of examined female students, what is 29% afralup. If notice, that there were examined
only volunteers and none of them have declaree tm thad mood or having chronic diseases,
the obtained results are disturbing. It is possibd with the female students of Kazimierz
Wielki University in Bydgoszcz every third obtainssults much lower than predicted for
their age and height.

All the students have obtained the Tiffeneau indeny similar to predicted values.

There was very small group of examined students dve obtained values of spirometric
parameters higher that predicted ( from 2-5 persongll group for all investigated
parameters). It also should be noticed, that the® not observed, that practicing movement
recreation student more often have obtained bigigaen predicted results than non-active
students.

Continuing data analysis the values of spirometaiameters per unit of body mass were

determined. The results are shown in table VI.



Table VI. The values of spirometric parameterscédrexpiratory volume in 1 second, forced

volume vital capacity and peak expiratory flow peit of body mass of examined students

group.

Number  FEVi/mass Range of FVC/mass Range of PEF/mass Range of PEF/mass

(cm¥kg ) FEV./mas: (cm’/kq) FVC/mas (dm® -mir*  (dm’min*kg?)
N = 38 58,1 +8,3 39,0-73,6 63,0+9,7 40,0-83,1 6,9+1,6 4,4-10,3
training
recreation 60,2+7,0 47,0-71,8 63,6 £ 8,8 47,0-75,3 76+1,6 4,4 -10,3
N = 1C
non-training
N =28 56,4 + 8,7 39,0-73,6 61,7 + 10,2 40,0-83,1 6,5+1,5 45-10,2

Continuing data analysis there were searched oakttips between all measured parameters.
To show the found relationships the results arevehan graphs.

The preliminary analysis of relationships betweesrameters allows to observe very
interesting difference in the dependence of peaggntfat content on the body mass of
examined students. In the group of inactive ferstldents percentage content of fat linearly
increases with increasing of mass body. In the stigated range of masses there was
obtained relationship:

percentage fat content = 0,545* mass — 14,93

with coefficient R =0,642. The described dependence is illustratddgure 1.

fatcatert P4

R2 = 0,64

40 45 50 55 60 65 70 75 80

mass [kg]

Figurel. The dependence of percent content ofrfabtamly mass of inactive female students

of Kazimierz Wielki University in Bydgoszcz.



Similar graph prepared for physically active fematedents does not point for existing
dependence between analyzed parameters. The beatneob fit gives coefficient
R?= 0,10. It should be here emphasized that the rafigiange percent content of fat in

group of training recreation is smaller than iougr of inactive students.

25
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15 -

fetcortert 24

13 =
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R2 = 0,10

40 a5 50 55 60 65 70 75 80

mass [kg]

Figure2. The dependence of percent content of iabady mass of practicing movement
recreation female students of Kazimierz Wielki Usnsity in Bydgoszcz.

The presented data analysis suggests, that in riwgp gof training movement recreation
students even if the body mass increases thanribtiscorrelated with the fat content. It
suggests that in this group the increasing ma#iseabody should be connected wit increasing
of mussels mass.

Later in the analysis of the results it was sowghependence of the chest movement index
R on body mass, BMI and body fat content. It wateddhat for all the students together
could not be find a correlation between those patars. However, after distribution of
students in a group of training recreation and payly inactive it can be observed an
interesting relationship.

Figures 3 and 4 show the value of chest movemeieixias a function of BMI for the groups

of students, respectively inactive and practicipgrs
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R? = 0,04

15,0 16,0 17,0 18,0 19,0 20,0 21,0 22,0 23,0 24,0 25,0
BMI [kg/m?]

Figure3. The dependence of chest movement indeBMhof physically inactive female
students of Kazimierz Wielki University in Bydgogzc
The data are randomly scattered, attempting tackdar any dependence gives the results of

coefficient B = 0.03

12,00

10,00

£ 800
g 6,00
]
g 4,00
2,00
R? = 0,53
0,00
15,0 16,0 17,0 18,0 19,0 20,0 21,0 22,0 23,0 24,0 25,0
BMI [kg/m?]

Figure 4. The dependence of chest movement indeBMhof training recreation female
students of Kazimierz Wielki University in Bydgogzc

It should be noted that the value of chest movenmaiegx in this group is of about 30%
higher than the values obtained by the studentsipdlly inactive. The differences are
statistically significant at p = 0.05. In the groop active students is observed the linear
dependence chest movement index on BMI. In thestigated range of BMI the calculated
level of correlation equals®R= 0.53. The dependence is decreasing and showsdca

2 kg/nf increasing in BMI decreases chest movement indlexooe than 1%:

R =-0,633-BMI + 21,5
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Similar trends can be observed by analyzing thetiogiship between chest movement index
and the percentage content of fat. Analysis allgt@ip gives a correlation of R 0.222.
After dividing the group by student training andypically inactive, it can be seen that in the
physically inactive group there is no relationshgiween the tested parameters. However, in
a group of students practicing movement recreaiions observed decreasing linear
relationship described by the equation y = - 0.3883.57 with a coefficient of &= 0.477.

It is shown in Figure 5.

12,00
10,00 u

8,00 |

tindex [%6

6,00

chest

4,00

2,00

R? = 0,48

0,00
5 7 9 11 13 15 17 19 21 23 25

fat content [%0]

Figure 5. The dependence of chest movement indexpercent content of fat of training

recreation female students of Kazimierz Wielki Usnsity in Bydgoszcz.

In the next part of the measurements analysis & ai@empted to find correlations of
spirometric parameters with anthropometric datalybfat content and the chest movement
index in the examined students group. No corratatias found between vital capacity and
either the percentage fat content or chest momeindex (R from 0.03 to 0.3). The results
indicate a relationship vital capacity with mass stfidents, note that the relationship is
stronger among training students* R0.54 comparing with ®= 0.34 value obtained in the
group of inactive students. In the active groufs ialso observed correlation vital capacity
with height (R = 0.53), while in the inactive group could not beserved relationship

between these parameters. Described dependenstgaiies Figure 6(a) and (b).
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3,5

R2 = 0,54
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mass [kg]
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\VC [dm3]

3.5

R? = 0,53
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(b)
Figure 6. The dependence of vital capacity on nfay¥sand body height (b) of training

recreation female students of Kazimierz Wielki Usrsity in Bydgoszcz.

After the calculation of vital capacity examineddgnts per unit of body mass (MEit was
received a decreasing relationship betweer, 46d percent content of fat. Once again it was
proved that the analysis in the whole group giveseaker correlation (R= 0.32) than
calculated by dividing students for active and ptglty inactive. In the group of inactive
students it was obtained relationship:

VCy=-0,92 %fat+80  with °R-0,42

while in training recreation group:

VCu=-1,18 %fat+89  with R 0,47
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The dependences are shown in Figure 7
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Figure 7. The dependence of vital capacity per ointody mass on percent content of fat of

inactive (a) and training recreation (b) femaledstits of Kazimierz Wielki University in

Bydgoszcz.

Increasing the fat content affects the reductiolung vital capacity per unit of body mass,

although this decreasing is faster in a group uwdestts physically active.

Searching for a correlation between forced expiyateolume in 1 second (FRY and

anthropometric parameters did not give positiveltesThis means that the forced expiratory

volume in 1 second may be an independent, a neanpeer that could serve as a wellness

indicator.
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Forced expiratory volume in 1 second calculatedyretr mass (FEYmass) were found to
correlate with the BMI of the examined students.blmth subgroups it was received a
decreasing dependence with the values of therd®pectively, 0.52 in inactive and 0.86 in

practicing movement recreation students. Descnibldionships are shown in Figure 8.
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(ariid)
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BMI [kg/m?]

(a)
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FEV/mass
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R? = 0,86

40,00
15,0 16,0 17,0 18,0 19,0 20,0 21,0 22,0 23,0 24,0 25,0

BMI [kg/m?]

(b)
Figure 8. The dependence of forced expiratory veluml second per unit of body mass on

BMI of inactive (a) and training recreation (b) fal® students of Kazimierz Wielki

University in Bydgoszcz.

The investigated parameter also shows a high atiwalwith the chest movement index
among physically active students. With the incregsif chest movement index value the
forced expiratory volume in 1 second per unit oflfpmass also increases with thef& this

relationship equal 0.60. It is shown in Figure 9.
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Figure 9. The dependence of forced expiratory veluml second per unit of body mass on
chest movement index of training recreation fensailelents of Kazimierz Wielki University
in Bydgoszcz.

Forced expiratory volume in 1 second per unit alypmass shows a strong relationship with
the mass of adipose tissue of examined studerdsthancorrelation among active students is
a clearly stronger. Rin physically inactive group was 0.56 while in tiaining group was
0.75. In both groups, the increase in fat massaesliuhe forced expiratory volume in 1
second per unit of body mass. Described dependsist®wn in Figure 10(a) and (b).
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(b)
Figure 10. The dependence of forced expiratorymelin 1 second per unit of body mass on

the mass of adipose tissue of inactive (a) andibgirecreation (b) female students of

Kazimierz Wielki University in Bydgoszcz.
Forced volume vital capacity inactive studentsrti correlate with anthropometric

parameters. In the group of physically active stislé was found an average correlation with
body mass at &= 0.47. This is illustrated in Figure 11.

4,5

R? = 0,47

2,5
40 45 50 55 60 65 70 75 80

body mass [kg]

Figure 11. The dependence of forced volume vitplacdy on the body mass of training
recreation female students of Kazimierz Wielki Usnsity in Bydgoszcz.
The investigated parameter calculated per unitaafybmass shows an average correlation

with the average BMI among students physicallyfinac This is shown in Figure 12.
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Figure 12. The dependence of forced volume vitphcdy per unit of body mass on BMI of

inactive female students of Kazimierz Wielki Unisity in Bydgoszcz.

No other correlations forced volume vital capac#igo converted per unit of mass with other
investigated parameters were found. Due to the ddtrong dependence of forced volume
vital capacity on the anthropometric parametersegms that the measurement of FVC
provides additional information and may serve aseat independent indicator of physical
fitness of students. Another independent parametdre assessment of efficiency of female
students seems to be the peak expiratory flowesineas not found a correlation between
this parameter even converted per unit body masgsian of the anthropometric parameters.
Tiffeneau index shows a correlation with BMI only the group of training recreation

students. This relationship is shown in the FigiBe
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Figure 13. The dependence of Tiffeneau index on BMihysically active female students of

Kazimierz Wielki University in Bydgoszcz
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The above considerations seem to indicate that dpeometric parameters provide
qualitatively new information about the wellnesstioé examined group because it was not
found regularly strong dependence of all parametaranthropometric data. The next step
was to check whether the investigated spirometirameters are independent of each other.
It turned out that there is a strong correlatiorcéo expiratory volume in 1 second (FV
and vital capacity VC (with R= 0.54) like also between forced volume vital @fya(FVC)

and vital capacity VC (at R= 0.83) among the physically active students. Bheve
dependence shows Figure 14. It was also obsehetktationship between FENnd FVC

at R = 0.53, both in the entire examined group, as aeih both subgroups of students
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-
4 1 . "
-
3,5 ™ M PS :
L J
* _
3 < - R2=0,54
2,5 - -
-
2 4
1,5
1 + FEV1
0,5 = FVC
o) ‘ ‘ ‘ ‘ ‘ ‘
3 3,2 3,4 3,6 3,8 4 4,2 4.4
VC [dm?3]

Figure 14. The dependence of forced volume vitphcay and forced expiratory volume in 1

second of physically active female students of Kegiz Wielki University in Bydgoszcz.

The next figure shows a low but statistically sfigint correlation (R= 0.40) percentage of
predicted value forced expiratory volume in 1 secdREV); measured / predicted) as a
function of forced expiratory volume in 1 second peit of body mass (FE¥mass). Figure
16. indicates the high statistical relationship €R0.54) between forced volume vital capacity
as a percent of predicted value (FVC measured digiegl) on the forced volume vital
capacity per unit of body mass (FVC/mass). Figuie ihdicates the high statistical
relationship (R = 0.74) between peak expiratory flow as a percémiredicted value (PEF

measured / predicted) on the peak expiratory flewunit of body mass (PEF/mass).
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Figure 15. The dependence of forced expiratorymelun 1 second as a percent of predicted
value on the forced expiratory volume in 1 secoed ymit of body mass of all examined
female students of Kazimierz Wielki University iry@yoszcz.
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Figure 16. The dependence of forced volume vitphciy as a percent of predicted value on
the forced volume vital capacity per unit of bodgss of all examined female students of
Kazimierz Wielki University in Bydgoszcz
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Figure 17. The dependence of peak expiratory flewagercent of predicted value on the
peak expiratory flow per unit of body mass of athmined female students of Kazimierz

Wielki University in Bydgoszcz.

Discussion and conclusions.

The human body consists i.a. of necessary to parfatal functions muscle tissue, of could
act as supporting functions bones and of adipeseidi which except a positive role has a
tendency to over-aggregation and then is a bafiasie functioning of a whole organism.
Oxygen delivered through the lungs is transportedhfthe alveoli to the individual cells of
the human body which participates in the fundaméiféasustaining and proper functioning
of the whole body reactions. If the amount of fatao big, part of the oxygen is used in the
functioning of these cells, which automatically ueds oxygen delivery to other cells. It may
reduce the efficiency of oxygen operation duringmsive physical exercise, or immediately
after regeneration [4]. Obese people consume maomgem compared with those of normal fat
content, since more body mass requires more emnegfért during the organism operation
[6]. It should be noted also that the mobility betchest and thus an opportunity to take a
deep inspiration and expiration as well as chahgevblume of air exhaled in a short period
of time (eg 1 sec.) affects the amount of oxygeliveleed in a single breath, which then
results in the content of oxygen in cellular preess[4]. Respiratory efficiency, as well as
the human physiological efficiency in the ontogemyay change for the better in the
application of appropriate exercises but may detate in the event of bad habits, sedentary

lifestyle or illnesses and injuries [5]. It is kmo that the vital capacity is anatomically
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conditioned and does not show a direct connectitim tive maximum oxygen threshold (V02
max), which describes the human’s ability to core large and long-term efforts. In some
investigations, for example, obese women achieveah 80 to 95% of the normative value
while their maximum oxygen threshold was from 28t9 ml / min. what is the result of
strongly deviating from the normative [6].

Detailed analysis of measurement quantities shdvet the relationships between the
investigated parameters in the group of physidaligtive are different than in the practicing
movement recreation female students of KazimierelkViniversity in Bydgoszcz. Inactive
persons increase body mass by excessive accunmuleficadipose tissue. There is not
observed this effect among students physicallywactarameter clearly differentiating active
and inactive female students is chest movemenkinti&ining, if only movement recreation
causes a marked increase of this parameter. Imi@dpef increased demand for the oxygen
supply to the tissues the increased mobility of ¢hest can satisfy those needs, of course,
mainly in active people. In this group the naturahsequence of effective training is the
improvement chest mobility.

The values of spirometric parameters obtained gy ékamined students did not reveal
common relationships on the anthropometric parasiete may mean that the spirometric
parameters give new information on the studentsliness. Repeating spirometric
measurements during the study may provide withtehdil data concerning the improvement
or deterioration of students’ wellness.

There was no observed correlation between the amestement index and spirometric
parameters. This fact suggests that the chest nevamdex is the parameter independent on
such parameters as forced expiratory volume in corsk (FEV1), forced volume vital
capacity (FVC), peak expiratory flow (PEF). Thene &urrently no available normative
values for chest movement index. However, it istivdo attempt extensive research to
determine the standards because of the simpliditjn@asuring this parameter - even in
situations when an access to spirometer is ditficul

What may be disturbing is the fact that it wasnidwa relatively great number of students
revealed the values of spirometric parameterslavel which was lower than predicted by
more than 15%. In the case of peak expiratory fidmost 30% of students achieved a value
lower than 15% of the predicted.

These findings lead to disturbing suspicion, ttieg appearance of the obstructive pulmonary
disease - bronchial asthma is highly probable & rikar future. In this particular case the

stress background of the disease may be takercamsideration. The screening tests of the
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overactive bronchitis often use strain as a trigifdaronchospasm. This observation may be a
motivation for further in-depth research in thisarHowever, it can be concluded that at the
time of the increasing epidemiologically obstruetlwonchitis diseases, the group of students
with the lowest values of PEF could be includea itite groups of high risk of bronchial
asthma occurrence.

The results showed that the examined parameters baayndicators of the wellness of
students. In order to plan training or physical adion classes better similar tests could be
carried out on a larger scale, and the resultsirddaby students could be monitored during
their further studies. To gain more detailed cosicns students with high mass and high
BMI values should be invited to take part in theearch. It seems that this is potentially a
group that being encouraged to increase theiripalysctivity may achieve the greatest

improvement of wellness.
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