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SAZETAK

—

Cilj dvaju istraZivanja bio je da se odrede relacije izmedu nekih psihometrijski utvrdenih karakteristika lic-
nosti i odabranih biokemijskih spojeva prije i poslije programa fizicke kondicije. Primjeceno je da su u oba is-
pitivanja ispitanici doZivjeli korsne fizioloske promjene, jer se u testu poslije programa vidjelo da im je bolji
rad srca i krwih sudova, 3to se adrazilo na znadéajnim rezultatima povezanima s bodovima za fiziéku kondiciju.

Rezultati faktorske analize, kao i rezultati kanoniéke korelacijske analize potvrdili su da su odabrani bioke-
mijski spojevi uistinu povezani s karakteristikama liénosti.

Unatoé izrazitom poboljSanju kondicije ispitanika relacije izmedu biokemijskih i varijabli lidnosti nisu se

.

znatno izmijenile u toku &etveromjeseénog perioda vijezbanja. Bududi da je organizam uvijek u dinamickom sta-
nju homeostaze, neznatno izmijenjene relacije izmedu ta dva podrucja vjerojatno odraiavaju takav mehanizam.
Logiéno se pretpostavija da je nuZan mnogo dulji i inte zivniji period redovitog opterecenja da se postignu zna-
dajne promjene parametara liénosti. Takva promjena bila bi rezultat znadajne izmjene tjelesnog kemizma, jer
su fiziolosko podruéje, biokemijsko podrudje i podrucje lidnosti u meraskidivoj medusobnoj vezi.

UvVOD

U é&lanku objelodanjenom u &asopisu »Science«
koji gevori o novijim dostignu¢ima na podruéju ne-
urobiologije, Kolata je istaknula koliko je tesko pro-
udavati karakteristike li¢nosti ljudskih biéa zbogne-
dovoljne preciznosti tehnikd mjerenja (Kolata,
1979). Izrazila je, medutim, nadu da de istrazivadéi u-
spjeti u buducnosti povezati neurobiolo§ke nalaze
koji se odnose na #ivotinje i one koji se odnose na
ljude, pretpostavljajuéi da se neki osnovni principi
mogu primijeniti opéenite. Ovaj je napis tek skro-
man doprinos tom cilju. Proudavanjem prirode
Jjudske li¢nosti sa stanovista biokemije i sa stanc-
vi§ta psihometrije, nadamo se da ée se naéi zajed-
ni¢ka veza izmedu ta dva pristupa.

Poznata je ¢injenica da je istinsko ponaSanje, ol
voreno ili prikriveno, po prirodi biokemijsko. Odu-
vijek se smatra da je odredivanje karakteristiié li-
gnosti primjenom psihometrijskih tehnika neade-
kvatno zato %to nije dovoljno precizno. Stoga sena:
damo, primjenom odabranih biokemijskih korelata
litnosti pri utvrdivanju karakteristika li¢nosti, doéi
do varnih podataka u pogledu to&nosti mjerenja
karakteristika li¢nosti, a moida ¢e se donekle obja-
sniti i biokemijska priroda takvih karakteristika.

Istrazivanjima na podruéju #ivotinjske i ljudske
endokrinologije dokazano je da postoji povezanost
izmedu razine nekih spojeva u serumu i specifi¢nih
obrazaca pona$anja.

Spojevi koji se najéeice dovode u vezu s emocio-
nalnim stanjem su kortikosteroidi (Mason i surad-

nici, 1968), kateholamini (Mason, 1968), glukoza

(Heaman i suradnici, 1970; Koch i Molnar, 1974;
Young i Ismail, 1975), kolesterol (Jenkins i surad-
nici, 1969; Rahe i suradnici, 1971; Sloane i suradni-
ci, 1961; Young i Ismail, 1975) i, u novije vrijeme,
androgeni (Rose, 1972).

Pokazalo se da su karakteristike liénosti kao §to
su kompetitivnost i agresija (Sletten i suradnici,
1964), ekstraverzija (Sloane i suradnici, 1961) i osje-
¢aji depresije i straha (Rahe i suradnici, 1971) pove-
zani s povifenom razinom kolesterola. Emocionalna
stanja koja se dovode u vezu S visokim razinama
kolesterola mogu imati kardiodinamitke efekte naj
vierojatnije preko kateholamina (Sloane i suradni-
ci, 1961). Zamijedeno je da se kateholamini osleba-
daju u raznovrsnim stanjima stregsa (Euler, 1974;
Konzett i suradnici, 1971; Rao i Bhatt, 1972) i da o-
drazavaju intenzitet emocionalnih reakcija (Fran-
kenhaeuser, 1970; Schildkraut, 1965). Povedane kon
centracije kateholamina u optoku nadene su u be-
lesnika s esencijalnom hipertenzijom (Azelrod i
Weinshilboum, 1972; TEngelman i suradnici, 1970;
Wartman i suradnici, 1970) te u urinu (Ghose i su-
radnici, 1972) i plazmi (Videbaek i suradnici, 1972)
bolesnika koji se oporavljaju od infarkta miokar-
da.

Iako seksualni hormoni prvenstveno utjedu na se-
ksualno ponaSanje, ustanovljeno je da testosteron
ima jasnu ulogu kad je posrijedi agresija (Lee i
Griffo, 1973; Payne i Swanson, 1972; Persky i sura-
dnici, 1971) i dru$tveno ponasanje (Rose i suradni-
ci, 1972). Pokazalo se da razne siresne situacije, i u
givotinja, i u ljudi, uzrokuju smanjeno izlu¢ivanje
testosterona. Ovdje su ukljuceni: kirur§ki stres
(Carstensen i suradnici, 1972); klima (Briggs 1972);
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izbjegavanje $oka (Mason i suradnici, 1968) i psiho-
lodki stres (Kreuz i suradnici, 1972). U posljednje
je vrijeme takoder utvrdeno da je poviSen testoste-
ron u muskaraca povezan s eddom pojavom koro-
narnih bolesti srca (Morse i suradnici, 1968).

Novija istraZivanja u vezi s fizioloskim, biokemij-
skim i psiholoskim statusom snormalnogs  sreclo-
vjetnog muskarca ukazala su na to da postoje jasne
razlike u liénosti izmedu treniranih i netreniranih
pojedinaca. Podaci su, nadalje, upuéivali na zaklju-
dak da sudjelovanje u Cetveromjeseénom  progra-
mu za stjecanje kondicije utje¢e ne samo na fizio-
loske parametre veé i na karakteristike li¢nosti, po-
sebice one karakteristike koje se odnose na emoci-
onalnu stabilnost (Ismail i Trachtman, 1973; Ismail
i Young, 1973; Ismail i Young, 1975; Young i Isma-
il, 1975). Svrha je ovog rada, dakle, da se ispitaju,
na multivarijaini naéin, relacije izmedu izabranih
biokemijskih spojeva i karakteristika li¢nosti prije
i poslije dugoroénog programa tjelesnog vjeZbanja,
a specijalna je svrha ispitivanja bila da se odredi
utjecaj programa tjelesnog vjeZbanja na identifici-
rane relacije.

POSTUPCI

Dva ispitivanja provedena su jedno za drugim da
se odrede veze izmedu karakteristikd lichosti i jza-
branih biokemijskih spojeva. Prvo ispitivanje sas-
tojalo se u tome da se istraZi postoje li ili ne pos-
toje zapravo takve veze. Zato je odlu¢eno da se pre-
vede faktorska analiza odabranih antropometrij-
skih, fiziolodkih, biokemijskih i varijabli  li¢nosti,
kako bi se ispitala priroda faktorske strukture koja
ukljucuje te varijable. Nakon &to je ispitana dobi-
vena fakterska strukiura, donesena je odluka da se
nastavi drugim istraZivanjem. Bududi da je faktor-
ska strukiura pokazala da su varijable li¢nosti sa-
turirane istim faktorima kao i biokemijski spojevi,
odluceno je da se u drugom ispitivanju proudi u ko-
joj su mjeri karakteristike li¢nosti i biokemijski
spojevi povezani. Nadalje, prikupljeni su podacido
kojih se doslo prije i poslije provodenja programa
fizicke kondicije, da bi se proudio utjecaj dugotraj-
nog tjelesnog vjelbanja na identificirane veze.

Podaci su prikupljeni i analizirani primjenom
multivarijatnih statisti¢kih postupaka. Specijalno
su posluZile faktorska analiza, kanonidka korelaci-
ja i diskriminativna analiza,

ISPITANICI

Ispitanici za oba ispitivanja bili su nastavno i o-
stalo osoblje sa sveudilidta Purdue te lokalni poslo-
vni ljudi izmedu 21 i 61 godine, koji su se dobro-
voljno prijavili da ¢e sudjelovati u 4-mjeseénom
programu fizi¢ke kondicije,
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VARIJABLE

Za prvo istraZivanje prikupljeni su podaci u od-
nosu na podrudje antropometrije, i to o kronolo%
koj dobi (dob) i postotku migiéne mase bez masti
(postotak miSi¢ne mase). Postolak misiéne mase od-
reden je primjenom metode Wilmorea i Behnkea
(1969),

Fizioloske varijable sastojale su se od sistoli¢kog
(sist) i dijastoli¢kog (diast) krvnog tlaka, odredenih
na uobi€ajeni naéin; submaksimalne brzine rada
srca (SHR), izratunate na kraju 10-minutnog heda-
nja na pokretnom éilimu; i fizicke kondicije, odre-
dene po kriterijima Ismaila i suradnika (1965).

Biokemijske varijable bile su kolesterol u seru-
mu, odreden Hycel metodom stalnog odredivanja
reagensima za kolesterol, Hycel, Houston, Texas, i
glukoza u serumu odredena metodom Harleco, Har-
leco, Inc., Philadelphia, Pennsylvania.

EPI (Eysenck Personality Inventory), 1963, po-
sluZio je da se dobiju podaci o li¢nosti u toku prvih
i posljednjih sedmica programa. Na podetku je u-
petrijebljena forma A, a na kraju forma B,

Prilikom drugog istraZivanja prikupljeni su po-
daci do kojih se doslo prije i poslije provodenja
brograma sa Cetiri biokemijske varijable, odabrane
zato $to je ramije pokazano da su povezane s nekim
karakteristikama li¢nosti (Heaman i suradnici,
1970; Jenkins i suradnici, 1969; Mason i suradnici,
1968; Rahe i suradnici, 1971; Sloane i suradnici,
1961; Young i Ismail, 1975).

1. Glukoza u serumu — odredena metodom Hult-
mana (1959), modifikacija Dubowskog (1962) rea-
gensima dobivenim od firme Hycel, Inc., Hou-
ston, Texas.

2. Kolesterol u serumu — odreden direktnom me-
todom za serum, Hycel, Hycel, Inc., Houston,
Texas.

3. Testosteron u serumu — odreden adaptacijom
tehnike radioimunocanalize %to su je opisali Chen
i suradnici (1971) primjenom reagensd firme
Wien Laboratories, Inc., Succasunna, New Jersey.

4. Slobodni kateholamini
(epinefrin i norepinefrin) — odredeni u 24-satnom
uzorku urina primjenom kolona smola-izmjenji-
vaca ion4 iz Bio-Rad Laboratories, Richmond,
California.

Osim toga, upotrijebljene su ove varijable li¢no-
sti:

1. 16 PF (Cattell 16 PF Questionnaire) — Forma A
(1970)

2. EPI (Eysenck Personality Inventory) — Forma A
(1963)
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REZULTATI

Prosjeci i standardne greske varijabli za prvo is-
tra¥ivanje prije i poslije programa dati su u ta-
beli 1.

Cetiri faktora ekstrahirana su iz podataka prije i
poslije programa i oni obja$njavaju 70.54, odnosno
69.48 posto ukupne varijance. Svi rezultati predoce-
ni su u tabelama 2 i 3.

Karakteristika prvog faktora su saturacije sub-
maksimalne brzine rada srca, fizicke kondicije ine-
uroti¢nosti prije i poslije provedenja programa. Na
pocetku je izgledalo da je neuroti¢nost znacajna va-
rijabla, no znatenje joj je neSto manje u kona¢nim
rezultatima, kad ustupa mjesto dobi i postotku midié-
ne mase. Prema ovom ispitivanju izgledalo bi da
su oni pojedinci koji su u vrlo dobroj kondiciji —
stariji i predstavljaju redovite aktiviu grupu. Ovaj
je faktor dobio ime: fizi¢ka kondicija i emocional-
na stabilnost.

Faktor dva ima velike saturacije prvenstveno po-
vezane sa sistoli¢kim i dijastoli¢kim krvnim tlakom.
On ilustrira povezanost izmedu krvnog tlaka i fizic¢-
ke kondicije i, u izvjesnoj mjeri, emocionalne sta-
bilnosti. Ponovo se vidi keliko je u faktorskoj stru-
kturi poslije programa vazna dob. Faktor se nazi-
va: odnos izmedu krvnog tlaka i fizicke kondicije.

Faktor tri ima velike saturacije u pogledu kole-
sterola u serumu, na podetku kao i na kraju. Na
poletku programa velike kolicine kolesterola bile
su povezane s gojazno¥¢u i ekstremnom ekstraverzi-
jem koja karakterizira tipi¢nog endomorfa. Na kra-
ju programa nije visoki nivo kolesterola zavisio o
dimenzijama liénosti, ve¢ je poviSeni kolesterol bio
u vezi s raspolozivom energijom kao $to je glukoza.
Faktor se definira kao: gojaznost i ekstraverzija.

Na pocetku je faktor Zetiri bio tipi¢an za mlado-
likost, mr3avost i hipoglikemiju, dok se na kraju
pojavila nova faktorska struktura koja je karakte-
ristiéna za neuroti¢nog introverta.

Koeficijenti diskriminacije za grupu dobre na-
spram grupe vrlo niske fizi¢ke kondicije na pocet-
ku i na kraju dati su u tabeli 4, odnosno 5.

Rezultati prije provodenja programa pokazuju u-
tjecaj odabranih varijabli na razlike izmedu grupa
dobre i vrlo niske fizitke kondicije. Prema koefici-
jentima se vidi da neuroti¢nost i postotak misiéne
mase, tim redom, pokazuju znadajne razlike izmedu
grupe dobre i grupe vrlo niske fiziCke kondicije, s
time da grupa dobre kondicije ispoljava vecu emo-
cionalnu stabilnost i veéi postotak misiéne mase.
Rezultati poslije programa pokazuju da su za svaku
grupu dobijene nulte pogredke klasifikacije. U tom
je slu¢aju ustanovljeno da su postotak misi¢ne ma-
se i introverzija, tim redom, najbolji diskriminatori,
na osnovi ¢ega se pretpostavlja da je smanjeno zna-
denje dimenzije neuroza-stabilnost i naglaSena vaz-
na varijabla kondicije, tj. postotak miSi¢ne mase.

Prosjeci i standardne greSke prije i poslije provo-
denja programa biokemijskih i varijabli li¢nosti za
drugo ispitivanje dati su u tabeli 6.

Kanoni¢ke korelacije, postotak ukupne mogude
varijance i ponderi povezani sa svakom korelacijom
izmedu biokemijskog (p) i skupa varijabli li¢nosti
(@) date su u tabeli 7. Relacije izmedu skupova pi q
za podatke prije programa bile su znacajne na razi-
ni 01, uz upotrebu kriterija najveceg korijena i kri-
terija zbroja korijena.

Relativne vrijednosti povezane s prvom kanoni¢-
kom korelacijom ukazale su na to da je prevaga
varijance izmedu biokemijskog skupa i skupa vari-
jabli litnosti rezultat vezd izmedu testosterona i
glukoze i varijabli li¢nosti: neuroti¢nosti, E {submi-
sivno naspram agresivno) i C (emocionalna nesta-
bilnost naspram emocionalna stabilnost). Proucava-
nje univarijatne korclacione matrice da bi se utvr-
dio smjer ednosd, pokazalo je da obrazac u ovoj ko
relaciji indicira kako ljudi s velikom koncentraci-
jom testosterona i glukoze u serumu imaju tenden-
ciju da budu neuroti¢ni i agresivni.

.Druga kanoni¢ka korelacija ukazala je na to da
je do preteznog dijela varijance zajedni¢ke za oba
skupa doglo zbog relacija izmedu glukoze i koleste-
rola i G (koristoljubivo naspram savjesno), Q4 (sa-
brano naspram napeto), te konformnosti i neuroti-
¢nosti iz EPI. U ovom sludaju obrazac ukazuje na
to da su velike koli¢ine glukoze i kolesterola u se-
rumu povezane s malom snagom superega, napeto-
$¢éu, nekonformno$éu i emocionalnom nestabilno$éu
Prema podacima izgleda da su pojedinci s hipergli-
kemijom i hiperkolesterolemijom nestalni, lakoum-
ni, da ne po$tuju propise, da su nepouzdani, te da
se ne trude da udine najbolje §to mogu.

Treda kanoni¢ka korelacija nalik je drugoj, a pon-
deri su pokazali da je veéi dio varijance izmedu dva
skupa posljedica relacija izmedu kolesterola i glu-
koze u serumu te mjere konformnosti iz EPI, C (e
mocionalna nestabilnost naspram emocionalna sta-
bilnost) i Q, (sabrano naspram napeto). Prema tom
se obrascu vidi da su hiperkolesterolemija i hiper-
glikemija povezane s nekonformno$éu, emocional-
nom nestabilno$éu i napeto$éu. Zato su vjerojatno
pojedinci s visokim kolesterolom i glukozom emo-
cionalno nestabilni i nekonformistic¢ki. Ova kanoni-
¢ka korelacija razlikuje se od druge u pogledu sna-
ge superega.

Cetvrta kanoni¢ka korelacija pokazuje da je naj-
veéi dio varijance izmedu dva skupa proistekao iz
relacija izmedu lu¢enja kateholamina urinom i Qs
(sabrano naspram napeto), neuroti¢nosti i G (kori-
stoljubivo naspram savjesno). Ova je korelacija u-
kazala na to da je velika koli¢ina izlu¢enog kateho-
lamina povezana s neuroti¢no$éu i napeto$cu.

Korelacije izmedu skupa biokemijskih (p) i sku-
pa varijabli liénosti (g) za podatke nakon provode-
nja programa sadrZi tabela 8. Utvrdeno je da sure-
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lacije izmedu ta dva skupa znadajne na razini. 0,1
uz primjenu kriterija najveéeg korijena i kriterija
zbroja korijena.

Kanoni¢ke korelacije ustanovljene testiranjem
poslije programa neznatno su se razlikovale od onih
prije programa. Na podetku je glukoza bila spoj §to
su ga najéesée sadriavale sve &etiri kanoni¢ke ko-
relacije. U toku zavr$nog perioda testiranja, u tom
pogledu glukozu je nadomjestilo izlu¢ivanje kate-
holamina.

U prvoj kanoni¢koj korelaciji relativni ponderi
ukazivali su na to da je za najveéi dio varijance izme-
du biokemijskog i skupa li¢nosti odgovorna relacija iz-
medu luéenja katehelamina urinom i koncentracije te-
stosterona u serumu i varijabli li¢nosti: O (sigurno na-
spram nesigurno); neuroti¢nost, i M (konvencional-
no naspram bohemsko). U tom je sluéaju velika ko-
lidina izluenog kateholamina, kad je u kombinaci-
ji s velikom koli¢inom testosterona u serumu, po-
vezana s neurotskom agresijom i nekonvencionalno-
8¢u. I kanonitke korelacije prije, kao i poslije pro-
vodenja programa ilustriraju povezanost izmedu
lu¢enja kateholamina i onih karakteristika li¢nosti
koje su tipi¢ne za neuroti¢nost.

Druga kanonicka kerelacija ilustrirala je veze iz
medu koncentracije kolesterola u serumu i Iucenja
kateholamina i G (koristoljubivo naspram savjesno),
M (konvencionalno naspram behemsko) i ekstraver-
zije iz EPI. Prema primijeéenom obrascu u toj kore-
laciji ¢ini se da su hiperkolesterolemija i velika koli-
¢ina izlu¢enog kateholamina povezane sa snagom su-
superega, s nekonvencionalno$cu i ekstraverzijom.

Treca kanonitka kerelacija otkrila je da postoje ve-
ze izmedu testosterona u serumu i luéenja katehola-
mina i neurotiénosti O (sigurno naspram nesigurno)
i skale laZi iz EPI. Ova korelacija potvrduje univari-
jatnu korelacionu matricu i faktorsku strukturu gdje
su velike kolidine testosterona i glukoze povezane s
neurotitno$cu i agresijom. Isti obrazac primijecen je
na kraju, osim $to je doslo do pomaka prema lucenju
kateholamina u odnosu na glukozu.

Cetvrta kanonicka korelacija upucuje na zakljucak
da najveéi dio varijance izmedu dva skupa rezultata
iz relacija izmedu koncentracije glukoze u serumu i
C (emocionalna nestabilnost naspram emocionalna
stabilnost) i ekstraverzije. U tom je sluéaju hipogli-
kemija povezana s emocionalnom stabilnoféu i ek-
straverzijom.

DISKUSIJA

Cilj ovih dvaju istraZivanja bio je da se odrede re-
lacije izmedu nekih psihometrijski ustaovljenih ka-
rakteristika li¢nosti i odabranih biokemijskh spoje-
va prije i poslije programa za fizi¢ku kondiciju. Pri-
mijeceno je da su u oba ispitivanja ispitanici doZiv-
jeli korisne fiziolo¥ke promjene, jer se u testu poslije
programa vidjelo da im je bolji rad srca i krvnih su-
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dova, $to se odrazilo na znacCajnim rezultatima s obzi-
rom na bodove za fizi¢ku kondiciju.

Rezultati faktorske analize, kao i rezultati kanoni-
Cke korelacije potvrdili su da su odabrani bickemij-
ski spojevi uistinu povezani s karakteristikama li&
nosti, a to je u skladu s tvrdnjom Eysencka (Ey-
senck, 1964). Usporedba pocetnih s kona&nim rezul-
tatima pokazuje da je u tim relacijama do$lo do ne-
znatnih promjena — vjerojatno kao rezultat progra-
ma opterecenja. Na podetku su pojedinci s visokim
koncentracijama testostercna i glukoze u serunzu,
promatrani u toku drugog ispitivanja, ispoljavali
sklonost neuroti¢nosti i agresivnosti. Agresija se do-
vodi u vezu s luéenjem testosterona (Lee i Griffo,
1973; Payne i Swanson, 1972; Persky i suradnici, 1971),
a glukoza s neurotiéno$¢u (Stanaway i Hullin, 1973;
Young i Ismail, 1975). Stanamay i Hullin (1973) pret-
postavili su da je veza izmedu glukoze i neuroti¢no-
sti, primijeéena u oba ispitivanja, mozda uvjetovana
djelovanjem epinefrina i simpatikusa, koji stimulira-
ju oslobadanje glukoze iz glikogena u jetri.

Ustanovljeno je da su hiperkolesterolemija i hiper-
glikemija, prilikom testiranja prije programa, u ko-
relaciji s lakomislenoséu i malom snagom superega,
osobito u drugom ispitivanju, Nasuprot tome, pri te-
stiranju poslije programa, hiperkolesterolemija je
dovedena u vezu s lucenjem katchelamina. Lipidi u
serumu ocito su vezani s nekim karakteristikama li&-
nosti (Rahe i suradnici, 1971; Sletten i suradnici,
1964; Sloane i suradnici, 1961; Young i Ismail, 1975).
U prvom ispitivanju ustanovljeno je, osim toga, da je
hiperkolesterolemija povezana s ekstraverzijom i go-
jaznodéu na pocéetku programa fizicke kondicije, ali
ne i na kraju. U drugom ispitivanju bili su kolesterol i
glukoza u serumu povezani s emocionalnom stabilno-
$¢u i konformno$cu na podetku, no na kraju progra-
ma ¢inilo se da je kolesterol povezan s testosteronom i
pomanjkanjem fizi¢ke kondicije. Iako se kolesterol
nije znadajno smanjio od testa prije do testa poslije
programa, njegova relacija prema drugim mjerama
izmijenila se po svoj prilici kao posljedica programa
sticanja kondicije.

U drugom ispitivanju utvrdeno je da je koli¢ina
izlu¢enog kateholamina urinom povezana s neurotic-
nosScu — to osobito vrijedi za testiranje provedeno po-
slije programa. Taj nalaz potvrduje kateholaminsku
hipotezu o afektivnim poremedajima $to ju je posta-
vio Schildkraut (1965), a uvelike se temelji na prouda-
vanju urinarnih metabolita kateholamina. Hipoteza
implicira da su neke, ako ne i sve, depresije poveza-
ne s pemanjkanjem kateholamina, posebice norepi-
nefrina, na funkcionalno vaznim mjestima adrener-
gi¢nih receptora u mozgu.

Unato¢ izrazitom poboljianju fizitke kondicije is-
pitanika relacije izmedu biokemijskih i varijabli 1ig-
nosti nisu se znatno izmijenile u tcku 4-mjese¢nog
perioda. Bududi da je organizam uvijek u dinamié-
kom stanju homeostaze, neznatno izmijenjene relaci-
je izmedu ta dva podrudja $to je primijeéeno prili-
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kom testiranja poslije programa u drugom istraZi-
vanju) vjerojatno odraZzavaju takav mehanizam. Lo-
gi¢no se pretpostavlja da je nuZan mnogo dulji i in-
tenziviran period redovitog (ucbifajenog) opterede-
nja da se postignu znafajne promjene parametara li-
¢nosti; u prilog tome govori znalajna razlika iz
medu grupe dobre i grupe vrlo niske fizi¢cke kondi-
cije u prvom ispitivanju. Takva promjena bila bi
rezultat znafajne izmjene tjelesnog kemizma, jer su
fiziolo$ko podrudje, biokemijsko podrudje i pedrudé-
je liénosti u neraskidivoj medusobnoj vezi.

Na3e budude istraZivanje bit ¢e posvedeno neuro-
biokemijskim spojevima koji su osnova li¢nosti i nji-
hovim relacijama s dugotrajnim vjeZbanjem. Ranije
istraZivanje ukazuje na to da neki endogeni opiodi
(8 — endorfini i enkefalini) vjerejatno funkcioniraju
kao neuromodulatori i hormoni $to utjedu na Ziv€ana
podrudéja odgovorna za percepciju »boli«, transmiter,
disanje, motornu integraciju, endokrine reakcije, i
limbi¢ki sistem koji ima veze sa stvaranjem emocio-
nalnih stanja. Iz bihejvioristi¢kih ispitivanja moglo
bi se zakljucliti da stres poveéava koncentraciju en-
dorfina u krvi i mozgu s paralelnim promjenama u
pogledu praga »boli«. NaSe prethedno istraZivanje
pokazalo je da dugorocno optereéivanje ili fizicki
stres mozda utjede na neke biokemijske spojeve i ka-
rakteristike li¢nosti u pravcu emocicnalne stabilno-
sti. Stoga bi endogeni opiodi moZda bili eventualna
karika izmedu stresa proizvedenog vjeZzbanjem i psi-
hologke reakcije.
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SUMMARY

Two studies sought to determine the relationships between certain psychometrically assessed personality
characteristics and selected biochemical compounds before and after a physical fitness program. In both stu-
dies the subjects were observed to undergo beneficial physiological changes since at the post-program test they
exhibited more efficient cardiovascular performance as reflected by the significant results associated with the
physical fitness scores.

Both the factor analytic and the canonical correlation results confirmed that the selected biochemical com-
pounds were, in fact, related to personality characteristics.

Despite the conspicuous improvemetl in the physical fitness condition of the subjects, the relationships be-
tween the biochemical and personality variables did not change markedly over the four month period. Since the
organism is always in a dynamic state of homestasis the slightly altered relationships between the two domains
(observed at the post-test in the second study) may reflect such a mechanism. It would seem reasonable to spe-
culate that a considerably longer and intensified period of regular (habitual) exercise is necessary to cause a
dramatic change in personality paramelers as demonstrated by the significant difference between high and
low fitness group (observed in the first study).

PE3IOME

Ilens 3THUX ucenenopaamii 6EIIO onpeneieHne B3a1MOOTHOIIEHMI MeXZY HEKOTOPBIMM XapaKTEePMUCTHMEAMM JIi-
YHOCTH, M3MEpPAEMbIMY [PH ITOMOLIH TICHXOMETPMYECKHX METOAOB I ONpe/ieIeHHBIMNI BMOXVMMYECKUMY COeIMHEHUAMN
JI0 HAYela M NOCHE BBLINOIHEHNUA IIpOrpaMMbl IOBBIIICHNA U3NIECKOoil BBIHOCIMBOCTA. PesyabTaThl [MOKa3aJdM, HTO
B oBeMx MCCHENOBAHMAX ¥ MCIIBITYEMBIX o6HAPYIKEHE] TI0J0XUTENbHBIE, oyanonorMuecKMe UBMEHEHNA, TAK KaK Mocie
OKOHYGHMA IPOTPAMMEL ¥ HUX yIyHlIIACH pabora cepana u KPOBEHOCHOJ CUCTEMBI, & TAKKE UCIBITYEMbIC TIOJLY I
Goapiiee uucio DANJIOB B MCHBITAHWAX chuzmIHecKoil BHIHOCIMBOCT.

PeayabraTel (haKTOPHOIO aHANMN3A, a TAKKE PesyILTATEIKAHOHIMHECKO/ KOPPeJIAnmi TIOATBEPAWIN, YTO BBIGPaHHBLIC
GUOXMMMIECKME COSIMHEHNA HeCTBUTENIBHO CBA3ANLI C XapaKTEPMOTUEAMI JUHHOCTH, COTIacHO yTBepKIeHUAM Ali-
3enKa (Ail3eHK, 1964 1.).

HecMoTps Ha ABHOE IIOBBIIMICHUE $HMBMUECKO)l BUHOCIMBOCTH MCIBITYEMbIX, B32}MOOTHOIIICHNA MeKAy Omoxmmu-
qeCKMMM [EPEMEHHBIMY M [E€PEMEHHBIMI JIIMIHOCTHI He M3MEHWINChH CYILIECTBEHHO B TEYEHNE YeTHIPeXMeCAIHOTO
mepuona 3aHATHil, Tak KaK OpTaHi3M BCEPJA HAXOAWUTCH B JIMHAMUIECKOM COCTOAHMM TI'OMEOCTa3a, HE3HAXWUTEIbLHO
MIMEHEHHLIE B23AMMOOTHOLICHUA MeHay STHMI ABYMs XapaKTepHCTHKAMU (aTo GBLIO 3aMETHO IIOCJKE OKOHHWAHMA
[porpaMMBl BAHATHA BO BTOPOM MCCAENOBAHMK) HABEDHOE M OTPazaioT TaKoii MeXaHMU3M. ECTECTBEHHO NIpPEeAroJo-
FUTH, 4TO Hy:KHa Donee JUATENTLHAA M Bosee MATEHCHMBHAA IIpOrpaMMa PperyJIApHO chuznugecKolt Harpys3ku Aua ocy-
LIECTBACH!S M3MEHEHMA IIapaMeTpos JoruHOCTH, 00 9TOM CBUACTEIbCTBYET JOCTOBEPHAA DasHMIIA, IONYUEHHAA B
MepBoM MCCHEAOBaHMM MEIIY rpynnaMy, obIanaommMu XOpOoILEe 1 OYCHDb HU3KOH (OU3NHUECKON BBIHOCIMEBOCTHIO.
Taxoe U3MEHEHME MOMKET NPOABHUTHECHA B pesykLTare 3HaYM TeIbHBIX V3MEHEHMT XVIMMYECKMUX YCJIOBOJ B OPUAHM3ME,
Tak Kak (PU3MONOrM4IECKUEe M GUOXVMMMUUIECKME MEXAHU3MY U XapaKTEPUCTURU JIMTUHOCTY MexAy coboit Hemeanmo

CBA3aHbI.
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BIOCHEMICAL BASIS OF PERSONALITY

INTRODUCTION

In an article which appeared in Science dealing
with recent developments in neurobiology Kolata
pointed out the difficulty of studying personality
characteristics in humans because of lack of preci-
sion in the measurement techniques (Kolata, 1979).
Yet she expressed her hope that resarchers some-
day make a connection between the neurobiological
findings in animals and humans suspecting that so-
me basic principles may universally apply. This pa-
per is nothing but an humble contribution toward
this goal. Studying the nature of human personality
from both biochemical and psychometric approa-
ches, it is hoped that communality could be found
between the two approaches.

It is a wellkknown fact that true behavior, whet-
her overt or covert, is biochemical in nature. By and
large, the assessment of personality characteristics
utilizing psychometric techniques, have been critici-
zed for lack of precision. Consequently, by using se-
lected biochemical correlates of personality in the
assessment of personality characteristics, it is hoped
that important information could be found relative
to the accuracy of measuring personality characte-
ristics and also some clarification could be provided
as to the biochemical nature of such characteristics.

Research in the areas of animal and human endo-
crinology has provided evidence for the relationship
between serum levels of several cempounds and spe-
cific behavioral patterns. The compounds most fre-
quently associated with emotional conditions are
corticosteroids (Mason et al, 1968), catecholamines
(Mason, 1968), glucose (Heaman et al, 1970; Koch &
Molnar, 1974; Young & Ismail, 1975), cholesterol
(Tenkins et al, 1969; Rahe et al, 1971; Sloane et al,
1961; Young & Ismail, 1975), and more recently, an-
drogens (Rose, 1972).

Personality characteristics such as competitive-
ness and aggression (Sletten et al, 1964), extraver-
sion (Sloane et al, 1961) and feelings of depression
and fear (Rahe el al, 1971) have been shown to be
associated with elevated cholesterol levels. The emo-
ticnal conditions associated with high cholesterol le-
vels may have cardiodynamic effects probably me-
diated by the catecholamines (Sloane et al, 1961).
Catecholamines have been observed to be liberated
in a variety of stress states (Euler, 1974; Konzett et
at, 1971; Rao & Bhatt, 1972) and to reflect the inten-
sity of emotional reaction (Frankenhaeuser, 1970;
Schildkraut, 1965). InIcreased concentrations of cir-
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culating catecholamines have been found in patients
with essential hypertension (Azelrod & Weinshilboum,
1972; Engelman et al, 1970; Wartman et al, 1970) and
in the urine (Ghose et al, 1972) and plasma (Videbaek
et al, 1972) of patients recovering from myocardial in-
farction.

Although sex hormones primarily influence sexual
behavior, a clear role for testosterone has been esta-
blished in aggression (Lee & Griffo, 1973; Payne
& Swanson, 1972; Persky et al, 1971) and social be-
havior (Rose et al, 1972). Various stressful situati-
ons, in both animals and humans, have been shown
to deplete testosterone secretion. These include sur-
gical stress (Carstensen et al, 1972); climate (Briggs
& Briggs, 1972); shock avoidance (Mason et al,
1968); and psychological stress (Kreuz et al, 1972).
Further, recent evidence has related elevated testo-
sterone in males to the increased incidence of coro-
nary heart disease (Morse et al, 1968).

Recent evidence pertaining  to the physiological,
biochemical and psychological status of snormale
middle-aged men indicated that distinct personality
differences existed between trained and untrained
individuals. Further, the data suggested that partici-
pation in a four month physical conditioning pro-
gram influenced not only physiological parameters
but also personality characteristics, particularly tho-
se dealing with emotional stability (Ismail & Trach-
tman, 1973; Ismail & Young, 1973: Ismail & Young,
1975; Young & Ismail, 1975). Thus, the purpose of
this paper is to investigate, in a multivariate fashion,
the relationships between selected biochemical com-
pounds and personality characteristics before and
after a long-term exercise program. Specifically, the
purpose of the study was to determine the effect of
an exercise program on the relationships identified.

PROCEDURES

Two sequential studies were carried out to deter-
mine the relationships between personality chara-
cteristics and selected biochemical compounds. The
first study was to explere whether or not such rela-
tionships do truly exist. Consequently, it was deci-
ded to factor analyze selected anthropometrie, phy-
sociological, biochemical and personality variables in
order to examine the nature of the factor structure
involving those variables, After examining the fac-
tor structure obtained, decision had been made at
that time to proceed with second study. Since the
factor structure showed that personality  variables
are loaded on the same factors with the biochemi-
cal compounds, it was resolved that the second stu-
dy should deal with the degree to which personality
characteristics and biochemical compounds are re-
lated. Furthermore, pre and post-physical fitness
program data were collected to examine the effect
of chronic exercise on the relationships identified.

Data were collected and analyzed using multivari-
ate statistical procedures. In particular, factor ana-
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lysis, canonical correlation, and discriminant fun-
ction analysis were employed.

SUBJECTS

The subjects for both studies were Purdue Uni-
versity faculty and staff members and local busi-
nessmen between 21 and 61 years of age who vo-
lunteered to participate in a four month physical
fitness program.

VARIABLES

In the first study data pertaining to the anthro-
pometric domain were collected on chronological age
(Age) and percent lean body weight (percent lean).
Percent lean body weight was estimated using the
method of Wilmore and Behnke (1969).

Physiological variables consisted of systolic (Syst)
and diastolic (Diast) blood pressures — determined
in the conventional manner; submaximal heart rate
(SRH) — taken at the end of the ten minute tread-
mill walk, and physical fitness — using the criteria
of Ismail et al (1965).

Biochemical variables were serum cholesterol — de-
termined by the Hycel method of Stable Cholesterol
Reagent Determinations, Hycel, Inc., Houston, Texas,
and serum glucose assayed by the Harleco method,
Harleco, Inc., Philadelphia, Pennsylvania.

The Eysenck Personality InIventory (EPI) (1963)
was used tc obtain the personality data during the
first and final weeks of the program. Form A was
used initially and Form B finally.

In the second study pre- and post- program data
were collected on four biochemical variables selected
because of their previously documented relationship
to certain personality characteristics (Heaman et al,
1970; Jenkins te al, 1969; Mason et al, 1968; Rahe et
al, 1971; Sloane et al, 1961; Young & Ismail, 1975).

1. Serum Glucose — determined by the procedure
of Hultman (1959) as modified by Dubowski
(1962) using reagents obtained from Hycel, Inlc.,
Houston, Texas.

2. Serum Cholesterol — determined by the Hycel
direct serum method, Hycel, Inc., Houston, Te-
xas.

3. Serum Testosterone — determined by an adap-
tation of the radioimmuncassay technique de-
scribed by Chen et al (1971) using reagents sup-
plied by Wien Laboratories, Inc., Succasunna,
New Jersey.

4, Free Catecholamines (epinephrine and norepi-
neprine) — determined from a 24 hour urine sam-
ple using ionexchanged resin columns supplied
by Bio-Rad Laboratories, Richmond, California.

In addition, the following personality variables we-
re used:

1. Cattell 16 PF Questionnaire (16 PF) — Form A
(1970)

2. Eysenck Personality Inoventory (EPI) — Form
A (1963)

RESULTS

For the first study, the pre-and post- means and
standard errors of the variables are presented in
Table 1.

Four factors were extracted from the pre- and post-
program data and they accounted for 70.54 and 69.48
percent of the total common variance, respectively.
Complete results are presented in Tables 2 and 3.

Factor one is characterized by high pre- and post-
loadings on submaxial heart rate, physical fitness
and neuroticism. While neuroticism appears to be
an important variable initially, it is scmewhat redu-
ced in importance in the final results in preference
for age and percent lean. In this study, it would ap-
pear that the highly fit individuals tend to be older
and represent an habitually active group. The factor
was named Physical Fitness and Emotional Stability.

Factor two has high loadings asscciated primarily
with systolic and diastolic blood pressures. It illu-
strates the relationship between blood pressure and
physical fitness, and to some degree, emoticnal sta-
bility. Again, the importance of age in the post- pro-
gram factor structure is evident. The facter was na-
med Blood Pressures and Physical Fitness Relation-
ship.

Factor three has high leadings on serum choleste-
rol both initially and finally. At the outset of the
program high cholesterol levels were associated with
obesity and extreme extraversion characterizing the
typical endomorph. At the conclusion of the program
high cholesterol levels appeared to be independent
of personality dimensions. Instead elevated chole-
sterol is associated with ready energy such as gluco-
se. The factor was defined as Obesity and Extraver-
sion.

Intially, Factor four appears to characterize youth-
fulness, leanness and hypoglycemia while finally a
new factor structure emerges which describes the
neurotic introvert.

The discriminant function coefficients for the high
versus low fit groups initially and finally are presen-
ted in Tables 4 and 5, respectively.

The pre- program results show the ability of the
selected items in discriminating between high and
low fitness groups. The coefficients revealed that ne-
uroticism and percent lean, in that order, significan-
tly discriminated between high and low fit groups
with the high fit group demonstrating greater emotio-
nal stability and a higher percent of lean. The post-
program results show that zero misclassifications we-
re observed for each group. In this instance, percent
lean and introversion, in that order, were found to be
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the best discriminators — suggesting a decrease in the
importance of the neuroticism-stability dimension of
Eysenck’s Inventory and an accentuation of a promi-
nent physical fitness variable; namely, percent lean.

For the second study, the pre- and post- means and
standard errors of the biochemical and personality
variables are represented in Table 6.

The canonical correlations the percent of total pos-
sible variance and the weights associated with each
correlation between the biochemical (p) and the per-
sonality (q) sets of variables are presented in Table
7. The relationships between the p and q sets for the
pre- program data were significant at the ol level
using the largest root and the summation of roots
criteria.

The relative weights associated with the first ca-
nonical correlation indicated that the majority of
the variance between the biochemical and personali-
ty sets was due to the relationships between testos-
terone and glucoese and the personality variables: ne-
uroticism, E (submissive vs aggressive) and C (emo-
tional instability vs emotional sfability). Examinati-
on of the univariate correlation matrix to ascertain
the direction of relationships revealed that the pa-
ttern in this correlation indicates that individuals
with high serum testosterone and glucose concentra-
tions tend to be neurotic and aggressive.

The second canonical correlation indicated that the
majority of the variance between the two sets was
due to the relationship between glucose and choles-
terol and G (expedient as conscientious, Q, (com-
posed vs tense) and the conformity and neuroticism
scales of the EPI. The pattern in this case suggests
that high serum levels of glucose and cholesterol are
related to low superego strength, tension, ncncon-
formity and emotional instability. The data suggest
that individuals with hyperglycemia and hyperchole-
sterolemia are likely to be fickle, self-indulgent, dis-
regarding of rules, undependable and to lack a drive
to do one’s best.

The third canonical correlation is similar to the se-
cond canonical and the weights indicated that the
variance between the two sets was due to the rela-
tionships between serum cholesterol and glucose and
the conformity scale of the EPI, C (emotional insta-
bility vs emotional stability) and Q, (composed vs
tense). This pattern indicated that hypercholesterole-
mia and hyperglycemia are related to nonconformity,
emotional instability and tension. Individuals, there-
fore, who are high on cholesterol and glucose are
likely to be emotionally unstable and nonconformist.
This cancnical differs from the second canonical in
terms of superego strength..

The fourth canomical correlation indicated that the
majority of the variance between the two sets was
due to the relationships between urinary catechola-
mine excretion and Q, (composed vs tense), neuro-
ticism and G (expedient vs conscientious). This cano-
nical showed that a high catecholamine excretion ra-
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te is related to neuroticism and tension.

The correlations between the biochemical (p) and
the perscnality (q) sets of variables for the post- pro-
gram data are presented in Table 8. The relationships
between the sets were found to be significant at the
.01 level using the largest root and the summation of
roots criteria.

The canonical correlations found at the post- test
were slightly different from those found at the pre-
program test. Initially, glucose was the compound
implicated most frequently in the four canonicals.
During the final testing period, glucose was replaced
by catecholamine excretion in this respect.

In the first canonical correlation, the relative we-
ights indicated that the majority of the variance be-
tween the biochemical and personality sets was due
to the relationships between urinary catecholamine
excretion and serum testosterone concentration and
the personality variables: O (secure vs insecure); ne-
uroticism, and M (conventional vs bohemian). In this
instance, a high catecholamine excretion rate when
combined with a high serum testosterone level is re-
lated to neurotic aggression and unconventionality.
Both pre- and post- program canonicals illustrate the
relationship of catecholamine excretion to those per-
sonality traits characterizing neuroticism.

The second canonical correlation illustrated the re-
lationships between serum cholesterol concentration
and catecholamine excretion and G (expedient vs co-
nscientious), M (conventional vl bohemian) and the
extraversion scale of the EPI. The pattern cbserved
in this correlation suggests that hypercholesterolemia
and a high catecholamine excretion rate are related
to low superego strength, unconventionality and ex-
traversion.

The third canonical correlation revealed that the
relationships were between serum testosterone and
catecholamine excretion and neuroticism, O (secure
vs insecure) and the lie scale of the EPI. This cano-
nical supports the univariate correlation matrix and
factor analytic structure in which high levels of te-
stosterone and glucose are related to neuroticism and
aggression. The same pattern was observed finally
except for the shift to catecholamine excretion over
glucose in the relationship.

The fourth canonical correlation indicated that the
majority of the variance between the two sets was due
to the relationships between serum glucose concentra-
tion and C (emotional instability vs emotional stabi-
lity) and extraversion. In this instance, hypoglycemia
was related to emotional stability and extraversion.

DISCUSSION

These two studies sought to determine the relati-
onships between certain psychometrically assessed
personality cahracteristics and selected biochemical
compounds before and after a physical fitness pre-
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gram. In both studies the subjects were observed to
undergo beneficial physiological changes since at the
post- program test they exhibited more efficient car-
diovascular performance as reflected by the signifi-
cant results associated with the physical fitness sco-
res.

Both the factor analytic and the canonical correla-
tion results confirmed that the selected biochemical
compounds were, in fact, related to personality cha-
racteritics which support Eysenck’s proposition (Ey-
senck, 1964). Comparison of the initial with the final
results show that subtle changes occurred in these
relationships — possibly as a result of the exercise
program. Initially, individuals with high serum testo-
sterone and glucose concentrations observed in the
second study tended to be neurctic and aggressive.
Aggression has been linked with testosterone secre-
tion (Lee and Griffo, 1973; Payne and Swanson, 1972;
Persky et al, 1971) and glucose with neuroticism (Sta-
naway and Hullin (1973); Young and Ismail, 1975).
Stanaway and Hullin (1973) have suggested that the
relationship between glucose and neuroticism as ob-
served in the two studies may be due to the actions
of epinephrine and the sympathetic nervous system
in stimulating the release of glucose from the liver
by the breakdown of glycogen.

The pre- test hypercholesterolemia and hypergly-
cemia were found to be correlated with self-indulgen-
ce and low superego strength, particularly in the se-
cond study. In contrast, at the post- test hyperchole-
sterolemia was associated with catecholamine excre-
tion. Serum lipids have been shown to be related to
several personality traits (Rahe et al, 1971; Sletten
et al, 1964; Sloane et al, 1961; Young and Ismail, 1975).
Furthermore, in the first study, it was found that hy-
percholesterolemia vas associated with extraversion
and obesity at the beginning of the physical fitness
program but not at the end. In the second study, se-
rum cholesterol and glucose were implicated with
emotional stability and conformity initially but cho-
lesterol appeared to be related to testostercne and a
lack of physical fitness at the end of the program.
Although cholesterol did not decrease significantly
from pre- to post-test, its relationship t oother mea-
sures was altered possibly as a result of the conditi-
oning program.

Urinary catecholamine excretion rate in the second
study was found to be related to neuroticism and
tension — especially at the post- test. This finding
supports the catecholamine hypothesis of affective
disorders, proposed by Schildkraut (1965), which is
based largely on studies of urinary metabolites of ca-
techolamines. The hypothesis implies that some, if
not all, depressions are associated with a deficiency
of catecholamines, patricularly norephinephrine, at
functionally important adrenergic receptor sites in
the brain.

Despite the conspicous improvement in the phy-
sical fitness condition of the subjects, the relation-

ships between the biochemical and personality vari-
ables did not change markedly over the four month
period. Since the organism is always in a dynamic
state of homestasis the slightly altered relationships
between the two domains (observed at the post-test
in the second study) may reflect such a mechanism.
It would seem reasonable to speculate that a consi-
derably longer and intensified period of regular (ha-
bitual) exercise is necessary to cause a dramatic cha-
nge in personality parameters as demonstrated by
the significant difference between high and low fit-
ness group (observed in the first study). Such a chan-
ge would be the result of a significant alteration in
body chemistry since physiological, biochemical and
personality domains are inextricably interrelated.

Our future research will deal with the neurobio-
chemical compounds underlying personality and the-
ir relationships to chronic exercise. Previous research
has indicated that certain endogenous opicids (f-en-
dorphins and enkephalins) seem to function as neu-
romodulators and hormones with influence on neu-
ral areas responsible for »pain« perception, transmit-
ter, respiration, motor integration, endocrine respon-
ses, and the limbic system that is involved with the e-
laboration of emotional states. Behavioral studies seem
to indicate that stress increases the endorphin con-
centration in blood and brain with parallel changes
in the »pain« threshold. Our previous research has
shown that long term exercise or physical stress
seems to influence certain biochemical compounds
and personality characteristics in the direction of
emotional stability. Hence, a possible link between
exercise stress and psychological respcnse may exist
in the endogenous opioids.
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Tabela 1 — Table 1

PROSJECI | STANDARDNE GRESKE ZA PODATKE PRIJE I POSLIJE PROGRAMA
UKUPNA GRUPA

MEANS AND STANDARD ERRORS OF THE PRE AND POST PROGRAM DATA TOTAL GROUP

dob
postotak
mifiéne mase
sist
diast
SHR

PF

kol

gluk

E

N

3

—

Tabela 2 — Table 2

ROTIRANJE SATURACIJE FAKTORA PRIJE PROGRAMA STICANJA FIZICKE KONDICIJE

SINOROORIN RSN 0D

Age
Percent Lean

Syst
Diast
SHR
PF
Chol
Gluc
E

N

PRE (prije)

Mean S.E.
(prosjek) (s.g.)
44.2 18
81.5 1.0
126.8 25
80,9 1.8
106,9 31
345.1 10.1
239.6 84
93.7 1.9
99 8
7.3 10

POST (poslije)

Mean

(prosjek)

ROTATED FACTOR LOADINGS FOR PRE PHYSICAL FITNESS PROGRAM

78

dob

postotak
misSiéne mase
sist

diast

kol
gluk

Varijable
Variables

1.

2.

[ooy

SOPNo s w

Age
Percent Lean

Syst
Diast
SHR
PF
Chol
Gluc
E

N

Amount of Variance
koli¢ina varijance
Percent of Variance
postotak varijance

A5
29

—13
—11
—.82

—.15
—.58

A1
—.65

2.15
21.55

.08
—31

.85
90
—.02
—A45
—.10
—.07
06

2.09
20.83

26

—34

—.10

01
09

—.18

.82
.02
a7

—17

152
15.16

44.2
824

11941
710
102.6
3705
2464
95.8
128
8,9

F,

—82
—48

.03
—.07

—.05
—.01
—.55
—17
—.03

1.30
13.00

S.E.
(s.g.)

1
1.0

24
1,9
2.9
90
92
24

8
10

h?

.78
.69

a5
81
a5
.78
70

63

7.06
70.54
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Tabela 3 — Table 3

ROTIRANE SATURACIJE FAKTORA POSLIJE PROGRAMA STICANJA FIZICKE KONDICIJE

ROATED FACTOR LOADINGS FOR POST PHYSICAL FITNESS PROGRAM

dob 1.
postotak 2,
mificne mase
sist 3
diast 4
5.
6.
kol 7.
gluk 8.
9.
10

Tabela 4 — Table 4

Varijable
Variables

Age
Percent Lean

. Syst
. Diast

SHR
PF
Chol
Gluc
E

. N

Amount of Variance
koli¢ina varijance

Percent of Variance
postotak varijance

—.14
—.19
—.82

.83
—.08
—.15
—.08
—.33

2.39

23.80

51
—.31

90

—11
—.30

02
01

211

21.17

Fy

A5
—.03

12
21
—21
85
.62
—.18
—.08

1.27

12.71

F, h?
—.23 .38
—.02 67

.14 84

.06 77

.04 '

.00 82
—.06 74

.20 44
—.89 83

.52 52

1.16 6.93
11.80  69.48

DISKRIMINATIVNA ANALIZA PRIMJENOM ANTROPOMETRIJSKIH, FIZIOLOSKIH, BIOKEMIISKIH
I VARIJABLI LICNOSTI — DOBRA NASPRAM VRLO NISKE FIZICKE KONDICIJE PRIJE PROGRA

MA

DISCRIMINANT FUNCTIONS USING ANTHROPOMETRIC, PHYSIOLOGICAL, BIOCHEMICAL, AND
PERSONALITY VARIABLES — HIGH vs. LOW PRE PROGRAM

dob 1.
postotak 2.
miSicne mase
sist 3.
diast 4
5
kol 6.
gluk 7.
8.
9

Variable
Varijabla

Age
Percent Lean

Syst

. Diast
. SHR

Chol
Gluc
E
N

Number of Incorrect

oms for each group

Broj netoénih klasifikacija

za svaku grupu
Mahalanobis D,
Corresponding F-Ratio
Odgovarajuér F-omjer

* All coefficients have been multipled by 100

* Svi koeficijenti pomnoZeni su sa 100.
* Significant at. 05 level
* Signifikantno na razini .05.

Classificati-

Coefficients* for

High vs. Low

Koeficijenti za dobru
naspram vrlo niske
fizicke kondicije

192

1.554

236
117
499
093
509
352

—2.104

1

9.4563
4.0017*
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Tabela 5 — Tabele 5

DISKRIMINATIVNA ANALIZA PRIMJENOM ANTROPOMETRIJSKIIH, FIZIOLOSKIH, BIOKEMIIJ-
SKIH I VARIJABLI LICNOSTI — DOBRA NASPRAM VRLO NISKE FIZICKE KONDICIJE POSLIJE
PROGRAMA

DISCRIMINANT FUNCTIONS USING ANTHROPOMETRIC, PHYSIOLOGICAL BIOCHEMICAL, AND
PERSONALITY VARIABLES — HIGH vs. LOW POST PROGRAM

Variable Koeficijent + za dobru naspram Coefficients + for
Varijabla vrlo niske fizicke kondicije High vs. Low
dob 1. Age — 530
postotak 2. Percent Lean 2.172
bezmasnosti 3. Syst sist — 379
diast 4, Diast — .008
5. SHR — 915
kol 6. Chol — 146
gluk 7. Gluc — .559
8. E —1.158
9. N — 374
Number of Incorrect Classifica- Broj netolénih klasifikacija
tions for each group za svaku grupu 0
Mahalanobis D2 10.1465
Corresponding F-Ratio Odgovarajuéi F-omjer 4.3046**
* Svi koeficijenti pomnoZeni su sa 100. *All coefficients have been multiplied by 100
** Signifikatno na razini .01 **Significant at. 01 level

Tabela 6 — Tabele 6

NORMATIVNI PODACI BIOKEMIJSKIH I ODABRANIH VARIJABLI LICNOSTI PRILIKOM TESTIRA-
NJA PRIJE I POSLIJE PROGRAMA FIZICKE KONDICIIE

NORMATIVE DATA OF THE BIOCHEMICAL AND SELECTED PERSONALITY VARIABLES AT THE
PRE-AND POST-PHYSICAL FITNESS PROGRAM TESTS

Varijabla Prije programa Poslije programa
Variable Pre-Test Post-Test
X S.E. X S.E.
s.g. s.g.
Biochemical Biokemijske
1. Glucose (mg°lo) 97.90 2.15 9222 2.13
glukoza
2. Cholesterol (mg°/s) 206.38 4.80 197.95 5.50
kolesterol
3. Testosterone (ngl100 ml) 645.79 31.76 674.62 30.66
testosteron
4. Catecholamines (ugf24 hours (sati) 41.55 2.02 40.91 1.98
kateholamini
Personality Li¢nosti
1. faktor C 6.45 27 6.66 27
2. faktor E 5.74 27 5.50 23
3. faktor G 6.33 26 6.21 25
4. faktor M 6.93 25 6.71 22
5. faktor N 5.97 25 581 22
6. faktor O 4.36 24 421 27
7. faktor Qg 4.83 .29 4.90 29
8. Extraversion (EXT) 10.33 45 993 49
ekstraverzija
9. Neuroticism (NEUR) 6.36 64 6.17 .66
neurotiénost
10. Conformity (LIE) 2.93 21 3.03 22

konformnost (laZ)
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Tabela 7 — Table 7

ANALIZA KANONICKIH KORELACIJA IZMEPU CETIRI BIOKEMIJSKE I DESET VARIJABLI LICNO-
STI PRILIKOM TESTIRANJA PRIJE PROGRAMA

CANONICAL CORRELATION ANALYSIS BETWEEN FOUR BLOCHEMICAL AND TEN PERSONALITY
VARIABLES AT THE PRE-PROGRAM TEST

No. Variables

Broj Varijable I 11 In v

1. Glucose (mg®o) 43 —.65 —.64 —.28
glukoza

2. Cholesterol (mgo) —31 —.60 82 —.02
kolesterol

3. Testosterone (ng/100 ml) 92 —.08 39 19
testosteron

4. Catecholamines (ug/24 sati) —.04 —.10 —35 96
kateholamini

1. faktor C 59 37 —71 .20

2. faktor E 73 —.08 36 06

3. faktor G —.05 a2 —.33 —.50

4. faktor M 20 36 .04 25

5. faktor N 19 —11 14 —.34

6. faktor O —.05 .38 04 15

7. faktor Qq 20 .58 —.51 1.23

8. Extraversion (EXT) —.34 .02 24 43
ekstraverzija

9. Neuroticism (NEUR) 1.01 —48 —.07 —.89
wneurotiénost

10. Confromity (LIE) 37 55 a7 A2

konfornost (la)

Canonical Correlations 1 46 33 27
kanonidke korelacije

Total related variance accounted for = 1.7654 out of apossible 4.0
Ukupna varijanca obja$njava 1.7654 od mogudeg 4.0

Percent of total possible variance accounted for = 4413
Postotak ukupne mogude varijance objaSnjava 44.13

Kriterij Test Observed OpseZna Level of Significance
testa Criterion Value vrijednost Razina signifikantnosti
.05 01

0, .7054* 4452 .5021

\'A 1.7654* .9400 1.0488

m = 25 n = 210

* Sjgnificant at the .01 level
* signifikantno na razini .01
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Tabela 8 — Table 8

ANALIZA KANONICKIH KORELACIJA IZMEDPU CETIRI BIOKEMIJSKE I DESET VARIJABLI LICNO-
STI PRILIKOM TESTIRANJA POSLIJE PROGRAMA

CANONICAL CORRELATION ANALYSIS BETWEEN FOUR BIOCHEMICAL AND TEN PERSONALITY
VARIABLES AT THE POST-PROGRAM TEST

No. Variable

Broj warijabla I II 111 v

1.  Glucose (mg®s) —.21 17 —.25 —.93
glukoza

2. Cholesterol (mgvh) 27 .96 —.19 17
kolesterol

3. Testosterone (ng/100 ml) —43 .08 —.88 26
testosteron

4. Catecholamines (ug/24 sati) 78 —48 —43 —.13
kateholamini

1. faktor C -—.28 —19 —.12 .85

2. faktor E 20 —.12 .02 —A42

3. faktor G —17 —.81 25 —.34

4. faktor M .55 —.76 —.36 —.03

5. faktor N —20 47 12 —.13

6. faktor O 1.24 .06 —.50 —32

7. faktor Q, —52 13 24 —.30

8. Extraversion (EXT) —.39 65 —.14 a1
ekstraverzija

9. Neuroticism (NEUR) —.78 —46 —.58 24
neurotiénost

10.  Conformity (LIE) 38 02 .50 47

konformnost (laz)

Canonical Correlations 51 47 43 23
kanonicke korelacije

Total related variance accounted for = 1.6373 out of a possible 4.0
Ukupna odnosna varijanca objadnjava 16373 od mogudeg 4.0
Percent of total possible variance accounted for = 40.93

Postotak ukupne moguce varijance objasnjava 40.93

Test Criterium Observed Value Level of Significance
Kriterij testa OpaZena vrijednost Razina signifikantnosti
.05 .01

0O, .5136* .9400 1.0488

V4 1.6373 4452 5021

m = 25 n = 210

* Significant at the .01 level
* signifikantno na razini .01
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