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SUMMARY: The main purpose of this study was to explore the latent relations of the selected morphometric, physiological and
biochemical parameters. Thirty-six variables (12 morphometric, 9 physiological and 15 biochemical variables) were medsured on 3
male-entities aged 17 — 35 y/o. The obtained data were analysed through the factor analysis of the first and seconstatidécarhe
analyses were performed with the IBM SPSS Statistics software package, version 20. The factorization of the first oréestrecsibled
of 12 latent factors that explain 74.8 % of the total variance, while the factorization of the second order enabled eitinsetatent
components that explain 51.39 % of the total variance. The final results of this study confirm the main hypothesis tkiat there e
numbers of latent variables that explain the latent structure of selected biometric measures. The nature of the extréateatdaten
components in both orders of factorization is relatively clear, understandable, and easy to interpret. The higher pfdfectimansfest
biometric variables on the extracted latent factors of the first and second order were accordingly with the nature of ¢ldevaréasu
bles. The results of this research might be considered as one step more in the holistic approach to the biometric measures.

KEY WORDS: Multi-dimensional; Factor analysis; Total variance; Biometric measures; Human homeostasis; Manifest
variables; Latent factors; Latent components.

INTRODUCTION

Cybernetically a human being operates as a mulfprograms that will prevent the development of childhood
dimensional automatic system consisting of few subsystermsd adolescent obesity”. Kondaitial (2011) in their study
interrelated with one another and with highly adaptableying to find risk anthropometric factors among overweight
features. The physiological impairment of one subsystepeople for developing of the pathological condition such as
certainly will impact the normal functioning of otherinsulin resistance have found strong statistically significant
subsystems. Without a holistic approach to the human beimglations between waist circumference and waist to height
it will be difficult, if not impossible to define or to have anratio with insulin resistance compared to the rest of
adequate approach to the internal or external factors tlithropometric indices.
have a significant impact on maintaining of the human
homeostasis. Results of many studies indicate that both kinds of

the physical activities (continued and interval physical

Recent studies are increasingly holistically designedgtivities) have positive impact on almost all physiological
with a multidimensional approach to the human beingariables, such as the improve of VO2max, elevation of the
Studying the interrelation between different body sulblood volume, increase of the stroke volume and cardiac
systems Al-Sendit al (2003) found a significant correlation output, decrease of the heart rate and blood pressure while
between the body obesity and the blood pressure of Bahrawsting (Warburtort al, 2004). The study of Warburt@h
adolescents. Similar results were found by Gaskiml.  al. indicates that in long-term the endurance training has no
(2015). These authors have found a significant positivggnificant effect on volume-regulatory hormones.
correlation between body weight gain and increasing blood
pressure for children growing up. Additionally, these authors Manifest variables mean the measures that can be
in order to prevent risks of increased blood pressure hagigher measured or observed, while the latent factors mean
emphasized the importance of establishing “interventidhe opposite of the manifest variables. The notion "latent
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structure" means the unknown site (structure) of phenomena.  The main hypothesis of the present study is that there
According to Dalipaj (2017) the etymology of the notiorexist the numbers of latent variables that explain the latent
"Latent” derives from the word "La'terrt" that belongs to thetructure of selected morphometric, physiological and
Gheg dialect of Albanian language that means La-Left atdbchemical variables. This hypothesis will be tested by the
Terré-Darknes “Left in darkness", "Acting invisibly”, factor analysis.

"Concealed", "Unnoticed", "Covered" (17).

The factor analysis discovers the underlying factoIATERIAL AND METHOD
which explain the latent structure of the phenomena. The
extracted latent factors provide the best explanation of the
manifest variables. In fact, the latent factors derive from tHResearch designThis study as a cross-sectional study
manifest variables and represent the condensation (reductiaith transversal design and a part of a project '‘Biometric
of the manifest variables in a smaller number of latent factadgferences between athletes and non-athletes’, was carried
that explain the latent structure of manifest variables, alwagsit within the framework of the Centre for Sport, Fitness
respecting the principle of parsimony (Warne & Larserand Nutrition ‘Corpore Sano’ at the Institute of Sports
2014). Anthropology in Prishtina, Kosovo, and has been approved

by the Ethics Committee of this Institute.

Since the study of the manifest structure of
phenomena is a daily routine, more and more the studyig&gte of study and samplingThirty-six biometric varia-
of the latent structure of phenomena is becoming a maites were measured in 317 Kosovo male entities aged 17
aim of studies. Jost (2010) has studied the hierarchical laten85 years old. The measurements were done during the
structures of the manifest motor and morphological varigeriod April — October 2002. The examined entities were
bles. Jost found that the independent primary factors of thhosen randomly, always respecting the rule that their
first order of factorization were crucial for understandingsycho-physical condition was in the normal range.
the latent dimensions of the potential performance model

on the second and third level of factorization. PribaCiMeasuring tools and data collectionln Conformity with

Ambrozicet al (2015) have found the significant differenceghe International Biological Program (IBP) the following

in latent morphological variables of the body and head ip morphometric variables were measured:

both men and women in a geographically limited area of

Rab Island. Hanlegt al (2002), using factor analysis, have. MBH — Body Height (cm) was measured with a classical

investigated the clustering of variables in latent factors ahthropometer;

metabolic syndrome. According to these authors, théMBW —Body Weight (kg) was measured with a digital weighing

factorisation of the metabolic syndrome variables producégale;

two latent factors which have been stable across sex, gluco$#ArmCir — Arm Circumference (mm) shows maximum

tolerance, and ethnic subgroups. The first extracted Iaté’it;umfere.nce of the arm (humerus), .

factor, explaining 30 % of total variance, is comprised o'cf. ChesCir — Chest Circumference (mm) shows maximum
! . . . ! . ircumference of the thorax at the mammilla level;

anthropometric and metabc_)h_c variables. While th_e Seconqyapdcir — Abdominal Circumference (mm) shows

extractedatent factor, explaining 10 % of total variance, igircumference of the abdomen at the umbilicus level:

comprised of the variables that inform systolic and diastolioMThighCir — Thigh Circumference (mm) shows maximum

blood pressure. Many studies have emphasised the importaciceumference of the thigh;

of the principal component factor analysis in identification of MCalfCir — Calf Circumference (mm) shows maximum

the cluster of risk factors for chronic diseases such &gcumference of the calf;

cardiovascular diseases (Henal, 1995; Cheret al, 2000; * MTricSkin — Triceps Skinfold (mm) shows subcutaneous

Goodmaret al, 2005: Badaruddoza et at., 2011). Adeye”ﬁﬂ;ggfs tissue on the back of the arm (humerus) over the triceps

Jamet al (2014) have highlighted the relevance of the fac-_MSubscCir — Subscapular Skinfold (mm) shows subcutaneous

tor ahaIySIS to mvestlgate Var'ab'“ty among ant_hmpomet”&dipose tissue on the back just below the inferior angle of scapula;
data involving diverse population. Also, according to theseyiabdskin — Abdomial Skinfold (mm) shows subcutaneous
authors, the collected data from this study may be suitableasipose tissue of the abdomen at the umbilicus level 5 cm on the
adatabase for school design in Nigerian tertiary institutionkeft;
- MThighSkin — Thigh Skinfold (mm) shows subcutaneous
The aim of the present study was to explore the lateflipose tissue on the thigh;

structure and its hierarchy of the measured morphometric//CalfSkin — Calf Skinfold (mm) shows subcutaneous adipose
physiological and biochemical manifest variables. tissue on the calf, measured at the same level like calf’s perimeter;
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The following 9 physiological variables were- BUrinUrobil — Urobilinogen is a colorless pigment that is

measured while resting: produced from the metabolism of bilirubin;

- BUrinEryth — Hematuria or erythrocytes in urine means the
- PhHRO’ — Heart Rate while resting was measured by stethoscd}iesence of erythrocytes in the urine.
on cord-apex;
- PhSatQ— Blood oxygen saturation ( %) means the fraction dData analysis.The statistical analyses were performed with
oxygen-saturated haemoglobin relative to total haemoglobin in tige IBM SPSS Statistics software package, version 20. The
blood; o _ ~ obtained data were analysed through the descriptive
- PhTensis0' — Sistolic Blood Pressure (mmHg) while resting Wag, .4 meters (arithmetic means and standard deviation) and

measured with mechanic sphingmanometer); . . .
. PhTendia0’ - Diastolic Blood Pressure (mmHg): the factor analysis. While the manifest structure of the

. PhRespir0’ — frequency of respiration per minute while restingr"norphometric, physiological and biochemical variables was

- PhBodTem0’ — Body temperature (°C) while resting; described through descriptive statistical parameters, the latent
- PhvQmax.abs — Absolute maximal oxygen uptake (L/min) wastructure of the measured variables was explored through
calculated by using the Débeln formula: the factorial analysis of the first order and the second order.
7 The second order of the factor analysis consists of repeating

VO, max abs = 1-2,fm€_0'°°8w steps of factor analysis in the latent structure of the same

phenomena. The main purpose of the second order of the

L = level of the load (kpm/min) factor analysis is to enable the researcher to see the

fh = Heart rate inBminute during the Astrand Submaximal

) hierarchical structure of the studied phenomena.

Bike Test

e = Coefficient 2.72 . ) . . .

T = Years of age Ethical considerations.This project was approved by the

Ethics Committee of the Institute of Sports Anthropology.
- PhvQmax.rel — Relative Maximal Oxygen uptake (ml/kg/min);The authors declare no conflict of interest and no financial
- PhCarOut — Cardiac output (L/min) means the volume of bloast commercial benefits for the performing of this study.
that heart pumped out per minute at the end of the Astrand
Submaximal Bike Test;

RESULTS AND DISCUSSION
The following 15 biochemical variables were measured

while resting (before the submaximal Astrand Bike Test):

The descriptive results of the measured variables

- BErythro — Erythrocytes or red blood cells; (minimum, maximum, mean and standard deviation values)

- BHaemglo — Hemoglobin is composed of globin and heme thatg o5\ in Table 1. All measured variables have been within
carries oxygen from the lungs to the tissues and carbon dioxige

from the tissues to the lungs; e normal range of values.
- BLeukoc — Leucocytes or white blood cells;

. BHematoc — The hematocrit means the ratio of the volume of The factor analysis was applied to identify the latent

red blood cells to the total volume of blood: structure of the morphometric, physiologic and biochemical
- BGlycemi — Glycaemia refers to the level of glucose in onefseasured variables. This form of analysis was applied to reduce
blood,; large number of measured manifest variables into a few numbers

- BUrea — Urea is a crystalline compound that is the maif the latent core factors. The suitability of the data for structure

nitrogenous breakdown product of protein metabolism in the humggtection, respectively the appropriateness of the factor analysis

organism excreted in urine; is tested by Kaiser-Meyer-Olkin (KMO) index, and Bartlett's Test

~ BCreatin — Creatinine is a waste product of the .mUSCIedcf Sphericity. The KMO index is a statistical measurement that

metabolism that is produced constantly in the body and filtered brY i . . . .

the kidneys in the urine: I |cat_es the propo_rnon of variance in the measqred var_|ables

. BToChol — Total blood cholesterol is a measure of the cholesteFBt Might be explained by underlying factors. While the higher

components such as Low-Density Lipoprotein (LDL cholesterolyalues of KMO indicate usefulness of a factor analysis for

Very-Low Density lipoprotein (VLDL cholesterol) and High- structure detection of the measured variables, the lower values

Density Lipoprotein (HDL cholesterol); (p<0.5) indicate useless the factor analysis in detecting of the

- BUSG - Urine specific gravity is a urinalysis parameter usefytent structure of the measured variables. Bartlett's test of

for evaluation of concentration of solutes in the urine; _ sphericity tests the suitability of the collected data for their

: sg’;g’;;hf ;:'c:‘tzimris:x’gvtzetﬁg'd'rté’soern"’(‘:lzacl)'f”'?’Oct’;t:?n“lz'zieduction if the measured variables are unrelated and therefore

. BUINGlu - Gl iais th t.p £l pr to the uri uhsuitable for structure detection. Small values of the significance
ycosuria is the excretion of glucose into the urine; . . ;

- BUrinKet — Ketonuria is a medical condition in which keton evel (p<0.05) indicate that the factor analysis ma_y be useful in

bodies are present in the urine; detecting the latent structure of the measured variables.
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Table I. Descriptive Statistics. criterion, which means the retaining of the
Minimum Maximum Mean Std. Deviation ~ components with an eigenvalue greater
ﬁgg 15;‘2(5)8 2(1)(2’388 172;83 63‘3‘3 than 1.0 (Warne & Larsen). Based on this
MAmCir 213.00 393.00 280.99 26.99 criterion and according to the principal
MChesCir 740.00 1140.00 92139 5953 component analysis of the Factor Analysis,
MADbACir 610.00 1105.00 792.36 73.14 the rotation method direct oblimin (21
MThighCir 443.00 697.00 545.56 44.06 iterations), were extracted 12 latent
MCalfCir 275.00 445.00 364.17 25.86 components (factors) that explain 74.8 %
MTricSkin 2.60 30.80 8.51 4223 of the total variance.
MSubscSkin 3.00 31.80 9.56 41.43
MAbdSkin 3.40 55.00 11.95 79.74 .
MThigiSkin 2.60 45.10 13.17 86.48 The data of the pattern matrix
MCalfSkin 2.60 32.00 8.66 43.82 (Table III) indicate the linear combination
PhHRO’ 43.00 105.00 71.18 12.74 of the morphometric, physiological and
PhSatO> 95.00 99.00 97.77 0.67 biochemical variables, respectively the
PhTensis0’ 85.00 160.00 112.41 11.76 projections of these manifest variables on
gﬂ;zndilfg,’ ?i-gg léggg ;g-g ;2; 12 extracted latent factors; whereas, the
PhBoilpTemO’ 3441 3727 3625 0.48 communality indicates the percentage of
PhVOsmax.abs 216 4.05 2.08 0.36 variance of each variable explained by all
PhVO,max rel 13.11 62.80 4216 7.43 extractedactors. According to the data of
PhCarOut 14.38 27.02 19.86 242 Table Il the percentage of explained
BErythro 3.57 4.79 4.13 0.23 cumulative variance of each manifest va-
Egaﬂ?gk’ 102-88 1%88 1367% 1113”; riable by 12 extracted latent factors
BHematoc 37.00 54.00 45.30 3.8 (communality), vary from 53 — 96 %. Va-
BGlycemi 3.00 2130 459 1.20 riables with high values of communality
BUrea 3.20 10.70 555 1.35 indicate their good representation in the
BCreatin 53.00 100.00 75.32 9.66 extracted common latent space. Among the
BToChol 1.70 9.40 4.05 1.01 measured variables, the higher
BUSG 1000.00 1030.00 1023.23 7.92 communalities (>90 %) show the variables
BpHU 0.00 9-00 322 0.68 that impact the Maximal Oxygen Uptake
BUrinProt 0.00 3.00 0.14 0.27 . .
BUrinGlu 0.00 17.00 015 1.08 (Body Weight, Absolute and Relative
BUrinKet 0.00 15.00 0.10 1.19 Maximal Oxygen Uptake, Cardiac Output,
BUrinUrobil 0.00 102.00 10.52 7.45 Erythrocytes and Haemoglobin). The
BUrinEryth 0.00 250.00 1.90 15.59 nature of the extracted factors is

determined accordingly with the nature of
the variables that realize the higher

Results in Table Il indicate that according to KMO measure (0.57@)0jections on the corresponding factor.
and Bartlett's test (p<0.000) it can be concluded that the gained matrix isAfgording to this rule were appointed all
an identity matrix and in this form can be preceded with further statisti€tracted latent factors of the first and the
procedures of the factor analysis. second order.

Factor Analysis method was applied to discover and to describe a lower ~As was expected, the projections of
number of unobserved and uncorrelated variables called latent factors al§smanifest variables on the extracted
respecting the law of parsimony (with a smaller number of the latent fact@tent factors of the first order were
to explain as much as possible the variability of the manifest variabl@gcordingly with the nature of the
(Ferguson, 1954). The extraction of the latent structure, respectively ffRasured variables.
determination of the optimal number of the latent factors has been done based

on the Hoteling’s method of principal components, according to the Keisekhe first extracted latent factor has
explained 24.35 % of the total variance and

Table Il. KMO & Bartlett's Test. contains the higher projections of 10
Kaiser-Meyer-Olkin Measure of Sampling Adequacy. 0.576 morphometrlc variables that meaSl_Jre the
Approx. Chi-Square 124.354 volume and under-skin fat tissue
Bartlett's Test of Sphericity df 66 (MArmCir 0.56; MChesCir 0.43;
p 0.000 MAbdCir 0.64; MThighCir 0.68; MCalfCir
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Table Ill. Pattern Matrix & Communalities.

— «~ ] =+ g} ° ~ 0 =N = = N =t

g 3 5 g g 5 g g g 3 3 5 :

g 2 g g g g g g g g 5 g &

=~ ~ ~ = e =~ =~ e =~ [ = I @)
MBW 0.51 0.08 -0.02 0.61 -0.05 0.01 0.17 0.07 -0.06 -0.08 0.01 0.01 0.96
MBH -0.13 0.08 0.10 0.86 0.09 -0.05 -0.05 -0.04 0.06 0.05 -0.03 0.00 0.73
MArmCir 0.56 -0.04 -0.07 0.25 -0.06 0.05 0.19 0.16 -0.13 -0.10 0.11 0.11 0.76
MChesCir 0.43 -0.09 -0.06 0.40 -0.11 0.11 0.20 0.15 -0.11 -0.10 0.07 0.10 0.76
MADbdCir 0.64 -0.08 0.01 0.29 -0.09 0.08 0.15 0.07 -0.07 -0.10 -0.12 0.07 0.84
MThighCir 0.68 0.17 -0.08 0.32 -0.04 -0.03 0.14 0.11 -0.08 -0.09 0.05 -0.07 0.86
MCalfCir 0.48 0.27 -0.09 0.41 -0.07 -0.02 0.18 0.07 -0.02 -0.05 0.16 -0.12 0.71
MTricSkin 0.93 -0.01 0.08 -0.08 0.02 -0.04 -0.06 -0.03 0.06 0.04 -0.01 -0.02 0.78
MSubsc Skin 0.86 -0.10 0.01 -0.06 0.05 0.03 0.08 -0.02 0.02 -0.06 -0.06 0.11 0.83
MAbdSkin 0.84 -0.17 -0.05 -0.04 -0.03 0.04 0.04 -0.01 -0.03 -0.01 -0.05 0.09 0.81
MThighSkin 0.95 -0.11 -0.02 -0.11 0.03 -0.02 -0.03 -0.03 0.00 0.07 -0.01 -0.01 0.87
MCalfSkin 091 0.06 0.04 -0.08 0.06 -0.05 -0.07 -0.05 0.04 0.10 0.02 -0.16 0.75
PhHRO’ 0.06 -0.70 0.10 0.17 0.07 -0.12 0.02 -0.06 0.00 0.05 0.15 -0.14 0.62
PhSatO, 0.05 0.27 0.06 -0.25 0.02 0.02 0.16 -0.22 0.13 0.49 0.06 0.10 0.51
PhTensis0’ 0.00 -0.02 0.05 -0.01 0.04 0.00 0.84 0.03 0.06 0.02 0.18 -0.01 0.75
PhTendia0 0.01 -0.05 0.03 0.01 0.07 -0.03 0.86 -0.08 0.07 0.02 -0.12 0.10 0.75
PhR espir0’ -0.02 0.01 0.14 -0.11 0.13 0.11 0.05 -0.12 0.01 -0.24 0.70 -0.22 0.67
PhBodTem0’ -0.06 -0.15 -0.02 0.09 -0.16 -0.06 0.02 0.06 -0.03 0.16 0.67 0.20 0.59
PhVO;max.abs -0.04 0.95 0.05 0.20 0.00 -0.05 -0.02 0.02 -0.05 0.03 0.00 -0.02 0.95
PhVO,max.rel -0.34 0.60 0.03 -0.35 0.10 -0.06 -0.14 -0.05 -0.01 0.08 0.00 -0.02 091
PhCarOut -0.04 0.95 0.05 0.20 0.00 -0.05 -0.02 0.02 -0.05 0.03 0.00 -0.02 0.95
BErythro 0.02 -0.01 0.96 0.09 -0.01 -0.02 0.06 -0.03 0.04 0.02 0.02 -0.05 0.93
BHaemglo -0.02 0.03 0.95 0.03 0.02 0.00 0.04 -0.02 0.01 -0.02 0.05 -0.03 0.92
BLeukoc -0.04 0.09 -0.01 0.00 0.10 0.02 0.08 -0.13 0.04 -0.10 0.02 0.82 0.70
BHematoc 0.05 -0.07 0.44 -0.05 -0.12 -0.02 -0.06 0.23 -0.24 0.09 -0.04 0.40 0.56
BGlycemi 0.03 -0.03 0.01 0.02 -0.02 -0.91 0.07 0.07 0.04 0.02 -0.03 0.01 0.84
BUrea 0.08 0.22 0.08 -0.10 0.17 -0.05 -0.14 0.76 0.18 -0.10 0.02 -0.03 0.71
BCreatin -0.12 -0.15 -0.16 0.14 0.07 -0.04 0.08 0.68 0.03 0.27 -0.04 -0.09 0.64
BToChol 0.04 0.01 0.12 -0.14 -0.22 0.10 0.21 0.40 -0.15 -0.40 -0.11 -0.04 0.57
BUSG 0.02 -0.04 0.03 0.10 0.84 0.08 0.07 0.15 0.06 0.00 -0.01 -0.03 0.75
BpHU -0.06 0.03 0.04 0.01 -0.87 0.04 -0.04 -0.03 0.18 0.03 0.03 -0.12 0.76
BUrinProt -0.03 -0.06 0.05 0.09 -0.05 -0.02 0.20 -0.10 0.69 -0.03 -0.29 -0.15 0.63
BUrinGlu 0.03 0.02 0.00 -0.02 -0.02 -0.92 -0.01 -0.01 -0.07 -0.15 0.01 -0.01 0.86
BUrinKet -0.08 0.04 0.00 -0.07 0.05 -0.12 0.01 -0.15 0.11 -0.80 0.07 0.13 0.69
BUrinUrobil 0.03 -0.07 0.11 0.29 0.01 0.04 -0.36 0.00 0.48 -0.02 0.03 0.24 0.53
BUrinEryth 0.03 -0.02 -0.07 -0.12 -0.04 -0.01 0.04 0.27 0.65 -0.01 0.18 0.05 0.53

Extraction Method: Principal Component Analysis. Rotation Method: Oblimin with Kaiser Normalization. a. Rotation convetgestatiéns.

0.48; MTricSkin 0.93; MSubscSkin 0.86; MAbdSkin 0.84; The third extracted latent factor has explained 6.58 % of
MThighSkin 0.95; MCalfSkin 0.91). This factor might bethe total variance and contains the higher projections of red
named as the factor of the body volume and under-skin falbod cells (BErythro 0.96), haemoglobin (BHaemglo 0.95)
tissue; and haematocrit (BHaemato 0.44). This factor might be
named as the factor of the red blood cells;
- The second extracted latent factor has explained 8.31 % of
the total variance and contains the higher projections of th@he fourth extracted latent factor has explained 5.46 % of
variables that determine maximal oxygen uptakthe total variance and contains the higher projections of the
(PhvO,max.abs 0.95; PhVax.rel 0.60) and cardiac variable of the body weight (MBW 0.61) and the body height
output (PhCarOut 0.95). This factor might be appointed &1BH 0.86). This factor might be named as the factor of the
the factor of the maximal oxygen uptake; body height and weight;
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- The fifth extracted latent factor has explained 4.89 % tfie variable BHematoc (the haematocrit) in this factor (0.40)
the total variance and contains the higher values of thed in the third factor (0.44) shows its bipolar nature (Table
projections of the variables that inform the urine specifittl). This factor might be named as the factor of white blood
gravity (BUSG 0.84) and the urine pH (BpHU - 0.87). Thigells.
factor might be identified as the factor of the urine specific
gravity and acidity; Aiming to extract the uncorrelated latent factors,
which may stand independently, there was proceeding with
- The sixth extracted latent factor has explained 4.60 % thie factorization procedures of the second order. Thus,
the total variance and contains the higher projections of tfinding out the hierarchical structure of the latent factors of
variables: glycaemia, and glycosuria (BGlycemi - 0.91the second order will enable easier interpretation and
BUrinGlu - 0.92). his factor might be named as the factor ainderstanding of the latent structure of treated variables.
the glucose concentration in the blood and urine; Following the same procedures of the Factor Analysis as in
the factorization of the first order, were extracted 5 latent
- The seventh extracted latent factor has explained 4.19c#mponents (factors) that explain 51.39 % of the total
of the total variance and contains the higher projections @driance. The data of the pattern matrix (Table 1V) indicate
the variables of the blood pressure while resting (PhTensiie projections of 12 latent factors of the first order on 5
0.84; PhTendia0’ 0.86). This factor might be named as tleatracted latent factors of the second order. The nature of
factor of the blood pressure; the extracted latent components of the second order is
determined based on the nature of the latent factors of the
- The eighth extracted latent factor has explained 3.82 %fo6t order that have realised the higher projections on the
the total variance and contains the higher projections of tleent components of the second order.
variables that inform the glomerular filtration rate (BUrea
0.76; BCreatin 0.68). Meanwhile, the variable of the totafable IV. Pattern Matrix & Communalities.
cholesterol realizing the same projection in two differer

— (o] [ag} <t wy
latent factors (eighth factor 0.40 and tenth factor -0.40) sho TE TE § ?E Tg
its bipolarity. This factor might be named as the factor ¢ % é é é §
the glomerular filtration; S S g 3 3
i ) Factor 1 0.68 0.03 -0.06 0.09 -0.30
- The ninth extracted latent factor has explained 3.48 % gctor 2 20.18 0,05 012 20.69 0.15
the total variance and contains the higher projections of t g,yor 3 -0.06 073 0.04 032 -0.03
variables: proteinuria (BUrinProt 0.69), urobilinogen in urin¢ pactor 4 025 0.07 0.09 0.06 -0.64
(BUrinUrobil 0.48) and erythrocytes in urine — haematuri. Factor 5 0.06 0.14 0.65 0.19 0.07
(BUrinEryth 0.65). This factor might be named as the factc ractor 6 031 20.03 20.30 0.13 0.54
of urine proteins, erythrocytes and urobilinogen; Factor 7 0.76 -0.14 001 -0.08 0.05
Factor 8 0.05 -0.09 -0.18 0.03 -0.57
- The tenth extracted latent factor has explained 3.22 % Factor 9 -0.11 0.04 0.63 0.24 -0.12
the total variance and contains the higher projections of t Factor 10 -0.23 -0.15 0.20 0.56 0.17
variables: blood oxygen saturation (PhSatO2 0.49), and t Factor 11 0.34 0.46 0.35 0.12 0.19
urine ketones (BUrinKet - 0.80). This factor might be name_Factor 12 -0.19 0.63 -0.26 0.19 -0.01
as the factor of the blood oxygen saturation, urine ketonesraction Method: Principal Component Analysis. Rotation Method:
and the total cholesterol: Oblimin with Kaiser Normalization. Rotation converged in 23 iterations.

- The eleventh extracted latent factor has explained 3.13.%he first extracted latent component has explained 14.15
of the total variance, and contains the higher projections @f of the total variance and contains the higher projections
the variables: the frequency of respiration per minute whitsf the 1st and 7th extracted latent factor. This component

resting (PhRespir0’), and the body temperature while restingight be named as the factor of the body composition and
(PhBodTem0’). This factor might be named as the factor @ie blood pressure;

the respiration and the body temperature;

- The second extracted latent component has explained 10.25
- The twelfth extracted latent factor has explained 2.81 % @ of the total variance and contains the higher projections
the total variance, and contains the higher projections of tbe the 3rd, 11th and 12th extracted latent facto. This

variable that inform the number of white blood cells -eomponent might be named as the factor of the body
Leucocytes (BLeukoc). Meanwhile the higher projection afomposition and the blood pressure;
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- The third extracted latent component has explained 9 RBxHEPI, A. M. & BRESTOVCI, B. Relaciones latentes entre

% of the total variance and contains the highejarametros morfométricos, fisioldgicos y bioquimicos selecciona-

projections of the 5th and 9th. This component might laes.Int. J. Morphol., 37(3830-837, 2019.

named as the factor of the kidneys filtration and

reabsorption:; RESUMEN: El objetivo principal de este estudio fue ex-
plorar las relaciones latentes de pardmetros morfométricos, fisio-

- The fourth extracted latent component has explain@&icos y bioquimicos seleccionados. Treinta y seis variables (12
morfométricas, 9 fisioldgicas y 15 bioquimicas) se midieron en

8'8?’ % of the total variance and contains the h'gh§{7 hombres de 17 a 35 afios. Los datos obtenidos fueron analiza-
projections of the 2nd and 10th extracted latent factQfs 4 través del analisis factorial de primer y segundo orden. Los
This component might be named as the factor of thgaiisis estadisticos se realizaron con el software IBM SPSS
cardiorespiratory fitness and the urine ketones; Statistics, version 20. La factorizacion del primer orden permitié
la extraccion de 12 factores latentes que explican el 74,8 % de la
- The fifth extracted latent component contains the highearianza total, mientras que la factorizacion del segundo orden
projections of the 4th, 6th and 8th extracted latent fapermitio la extraccion de c_inco componentes Iatentes_que determi-
tor. This component might be named as the factor of tRgron el 51,39 % de la varianza total. Los resultados finales de este

body morphometry, glycaemia and the gIomeruIaﬁ’StUd'Q confirmaron la hlpote§|s principal de que existen nimeros
filtration e variables latentes que explican la estructura latente de las medi-

das biométricas seleccionadas. La naturaleza de los factores/com-
ponentes latentes extraidos en ambos érdenes de factorizacion es
relativamente clara, comprensible y facil de interpretar. Las pro-
CONCLUSION yecciones superiores de las variables biométricas manifiestas en
los factores latentes extraidos del primer y segundo orden corres-
pondieron a la naturaleza de las variables medidas. Los resultados
According to the average values of the measurélg esta investigacion podrian considerarse como un paso mas en el
variables it can be concluded that the tested entities bel&Rgpaue holistico de las medidas biométricas.

to the group of entities with the average high stature, nor- PALABRAS CLAVE: Multidimensional: Analisis

mal _bOdY weight _and W'_th normal and ConSIStenf?actorial; Varianza total; medidas biométricas; Homeostasis
physiological and biochemical variables. humana; Variables manifiestas; Factores latentes; Componen-

) tes latentes.
The factor analyses method of the first and the
second order was used to find out the final hierarchical
structure of the latency of the morphometric, physiologicllEFERENCES
and biochemical measured variables. The factorization
of the first order enabled extraction of 12 latent factors,
which eXplained 74.84 % of the total Variance, while thﬁdeyemi James; Rohani, J. M.; Olusegun, A. G. & Rani, M. R.
factorization of the second order enabled extraction of Anthropometric data reduction using confirmatory factor anaiéis,
five latent components (51.39 % of the total variance), 47(2y173-181, 2014. _ .
Alth h at the factorizati f th d d I-Sendi, A. M.; Shetty, P. S.; Musaiger, A. O. & Myatt, M. Relationship
oug a_ e 1ac O”Z_a 'O_n 0 e S_econ Order, petween body composition and blood pressure in Bahraini adolescents.
compared with the factorization of the first order, the gy J. Nutr, 90(4)837-44, 2003.
number of factors and the explained percentage of toBadaruddoza; Gill, K. & Sandhu, P. K. Factor analysis of anthropometric,
variance were decreased rapidly the nature of the physiometric and metabolic risk traits associated with cardiovascular
o diseases in North Indian Punjabi adulksAppl. Sci., 11(152843-8,
extracted latent factors/components in both orders of 5.7
factorization is relatively clear, understandable, logic@lhen, w.; Bao, W.; Begum, S.; Elkasabany, A.; Srinivasan, S. R. &

and relatively easy to interpret. Berenson, G. S. Age-related patterns of the clustering of cardiovascular
risk variables of syndrome X from childhood to young adulthood in a

. . population made up of black and white subjects: the Bogalusa Heart
These clear manifest and latent relations between Study.Diabetes, 49(81042-8, 2000.

selected morphometric-physiological-biochemical variazerguson, G. A. The concept of parsimony in factor anaBsichometrika,

bles are not enough to come to final conclusions that 19(4)281-90, 1954.

will help the holistic approach to these biometric varig2askin. P. S.; Hall, R. V.; Chami, P.; St. John, M. A.; Gaskin, D. A.; Molaodi,
. . . R. & Harding, S. Associations of blood pressure with body

bles. Furthermore, these mam_feSt ?‘nd Iat{ent rela_‘tlonscomposition among Afro-Caribbean children in Barba&hsS One,

between morphometric-physiological-biochemical 10(3ye0121107, 2015.

dimensions should be explored form the point of view @foodman, E.; Dolan, L. M.; Morrisson, J. A. & Daniels, S. R. Factor analysis

anatomy physiology biochemical and other sciences of of clustered cardiovascular risks in adolescence: obesity is the
mediciné ’ predominant correlate of risk among yoW@irculation, 111(15)1970-

7, 2005.
836




REXHEPI, A. M. & BRESTOVCI, B. Latent relations between selected morphometric, physiological and biochemical pardnieferslorphol., 37(3B30-837, 2019.

Han, T. S.; van Leer, E. M.; Seidell, J. C. & Lean, M. E. Waist circumferen€@orresponding author:
action levels in the identification of cardiovascular risk factorspgron M. Rexhepi
prevalence study in a random sampleM. J., 311(7017)401-5,1995. R, ggli Butka

Hanley, A. J.; Karter, A. J.; Festa, A.; D'Agostino, R. Jr.; Wagenknecht, L. b
E.; Savage, P.; Tracy, R. P.; Saad, M. F.; Haffner, S. & Insulin Resista H(%)(Jsog\lj(r‘)lshtlna
Atherosclerosis Study. Factor analysis of metabolic syndrome usi
directly measured insulin sensitivity: The Insulin Resistance
Atherosclerosis Studiabetes, 51(82642-7, 2002.

Jost, B. The hierarchical structure of selected morphological and motoEdnail: agronmrexhepi@gmail.com
variables in ski jumpingdum. Mov., 11(2124-31, 2010.

Kondaki, K.; Grammatikaki, E.; Pavon, D. J.; Manios, Y.; Gonzélez-Gross,

M.; Sjostrom, M.; Gottrand, F.; Molnar, D.; Moreno, L. A.; Kafatos'Received: 14-12-2018

A.; et al Comparison of several anthropometric indices with insuli .

resistance proxy measures among European adolescents: The Heréﬁgepted. 06-02-2019
Study.Eur. J. Pediatr., 170(6731-9, 2011.

Pribacic Ambrozic, V.; Szirovicza, L.; Sindik, J. & Rudan, P. Structures of
morphological characteristics of the population of the island of Rab.
Anthropol. Noteb., 21(21-54, 2015.

Warburton, D. E.; Haykowsky, M. J.; Quinney, H. A.; Blackmore, D.; Teo,
K. K.; Taylor, D. A.; McGavock, J. & Humen, D. P. Blood volume
expansion and cardiorespiratory function: effects of training modality.
Med. Sci. Sports Exerc., 36{8)1-1000, 2004.

Warne, R. T. & Larsen, R. Evaluating a proposed modification of the
Guttman rule for determining the number of factors in an exploratory
factor analysisPsychol. Test Assess. Model., 56(@%-23, 2014.

Available from: https://www.psychologie-aktuell.com/fileadmin/
download/ptam/1-2014_20140324/06_Warne.pdf

837



