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ODREDBIVANJE ZIGOTNOSTI BLIZANACA METODOM UPITNIKA

U radu je verificirana metoda upitnika za odredivanje zigotnosti blizanaca Skolske dobi, u cilju istrazivanja geneticke
uvjetovanosti motoriékih sposobnosti i predispozicije za razli¢ite sportske aktivnosti. Kao osnova konstrukcije izabrane
su varijante upitnika Sarna-e i suradnika, 1978 i Torgersena, 1979, te njihovi nadini evaluacije i klasifikacije blizanaca.
Ispitan je uzorak od oko 200 pari istospolnih blizanaca u dobi od 7 do 16 godina. U periodu od 1982, do 1985. verifi-
cirani su razligiti tipovi pitanja i oblici upitnika i izabrane razli¢ite varijante evaluacije individuainih (pojedina¢nih)
pitanja u upitniku. Obzirom na dob ispitanih blizanaca upitnik je snabdjeven i dodatnim pitanjima za roditelje.

Na temelju rezultata istraZivanja konstruirana je autorova modifikacija upitnika za odredivanje zigotnosti blizanaca.
Upitnik ima dva dijela — A, koji popunjava svaki blizanac para nezavisno od drugoga, i B — koji sadrzi pitanja za rodite-
lie. Evaluaciju oba dijela upitnika obavlja iskusni istraziva¢ tako da razmatra pojedina¢ne odgovore i prema njima klasi-
ficira svaki par blizanaca kao mono ili dizigotni, U slu¢aju da se pojavi kontradikcija unutar odgovora na neka pitanja
ili u kona&noj odluci o klasifikaciji nekog para blizanaca, taj se par izostavlja iz daljnjeg istrazivanja. Time se povecava
vjerojatnost toénog odredivanja zigotnosti.

PredloZeni upitnik omogudéuje primjenu metode prouéavanja blizanaca na velikim uzorcima Skolske djece, bez potre-
be ukljuéivanja kompliciranih laboratorijskih testova i metoda.

The occurence of twins in human population is one of
the most interesting as well as favourable circumstances
which to a considerable extent contribute to acquiring
valuable information concerning the reciprocal influence
of heredity and environment. This fact has been pointed
out by GALTON and with the works of HOLZINGER
(1929) twin studies became undoubtedly one of the most
frequently applied and from the point of view of metho-
dology the most convincing methods of genetic analysis
of quantitative traits.

For the twin method, knowledge of zygosity is indis-
pensable, i.e. that is the determination whether an indi-
vidual is from the monozygotic {uniovular, identical) or
dizygotic (diovular, fraternal) pair of twins, In case the
sex of the twins is the same, further investigation is always
necessary. Generally used method for zygosity determi-
nation is the elimination of possibility of monozygosity
on the basis of discordance in certain features and only
when there is concordance in all the features studied,
we can accept the pressumption of monozygosity of
individuals in the pair.

Of all the methods used for the determination of twin
zygosity the most frequently applied are the so called
similarity tests, investigating various body traits, the
analysis of blood and serum groups, the use of finger-
prints and palmprints and, recently, also the method of
tissue microtransplantation. We should also mention the
questionnaire method. We discuss this method in detail
in this paper especially with regard to our own modifi-
cation of the questionnaire which we carried out for the
determination of twin zygosity of school age children.

The questionnaire method has been developed mainly
to classify large numbers of individuals in common po-
pulation, just as applied, for example, in various epid-
demiological studies. As far as we know this method was
first used by ZAZZO- (1960). Then CADERFLOF et
al. {1961) investigated six hundred pairs of like-sexed
twins. At the same time he also attempted verification
of the validity of this method. He selected a sample of
200 pairs for further investigation in which 5 independent
systems were used to determine the blood groups of each
twin. By comparison of both methods he drew a conclu-
sion that the questionnaire method and the blood analysis
were concordant in about 95%. In 1966 the WHO
congress discussed the validity and the use of this method
again and the method itself was recommended for de-
termination of zygosity in epidemiological studies.

The following years the questionnaire method was
used by other authors (NICHOLS,BILBRO 1966; HAUGE
at al. 1968; COHEN at al. 1973; WEISS 1980). Each of
them modified, more or less, the contents of his own
qguestionnaire. One of the most extensive studies which
greatly contributed to further improving and particularly
to repeated verification of the validity of the questionnaire
method is the study carried out by SARNA at al. (1978)
in Finland and TORGENSEN (1979} in Norway. Both of
them confirmed a relatively high degree of validity of the
questionnaire by comparison of the questionnaire method
and the blood tests. According to the way of evaluation
of items (questions) and different age groups of the twins
investigated, the degree of concordance was about 95%
and even higher. This means that the questionnaire
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method itself has a considerable validity and can be re-
commended for a number of studies of twins where there
is not a grest demand on high probability for correct
zygosity determination. For improving the reliability
and the validity of the diagnosis of the questionnaire
method, it is suitable to combine it with some other
methods, for example the analysis of blood and serum
groups. But it is known that even then we can not expect
100% probability.

The aim of our work was to verify the questionnaire
method for the study of twins of school-age in connection
with the question of genetic conditionedness of various
motor abilities and the predisposition for aports activity.
As a starting point we have chosen the variants of the
questionnaire by SARNA et al. and TORGERSEN, and
also their ways of evaluation and classification of the
twins. We investigated a sample of about 200 pairs of
like-sexed twins of the age from 7 to 16. During the
years 1982—85 we verified various types of questions and
forms of questionnaire and chose different variants of
evaluation of the individual items of the questionnaire.
With respect to the age of the twins investigated we
supplemented the questionnaire with other items determi-
ned for parents. All the investigation was made possible
by the responsible researcher, the director and the teacher
of the school, pupils and parents.

The result of our study is our own modification of the
questionnaire method for twin zygosity determination
(see the appendix). The questionnaire has two parts —
A, which is determined for each individual of the pair
(each twin completed the questionnaire without consulting
the other) and — B, which contains the answers of the
twins parents. The evaluation of both parts of the
questionnaire is carried out by an experienced person
who on the ground of separate answers classifies each
pair as either monozygotic or dizygotic twins. In case of
contradiction between the answers to some items (or
the final decision about classification of the pair) the
pair is excluded from further investigation, thus extending
the degree of probability of correct zygosity determina-
tion.

The proposed questionnaire provides the method of
the twin study at large samples of the school children
population without complicated laboratory investigation,
Various motor tests can be the aim of further study of
the influence of heredity and environment on the varia-
bility of human motor manifestation and motor and
sports performance.

QUESTIONNAIRE FOR DETERMINATION OF THE
TYPE OF TWINS

—A—

This part is intended for like-sexed twins. Each twin
completes the questionnaire alone without previous
consulting the other twin.
Mark the correct answer!
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I. Write your name, surname, date of birth, address

Name and surname:
Date of birth:
Address:

II. Write your twin’s name:

I, Which of you was born first?
a) myself
b) brother — sister

IV. Do you live in one family?
a) yes
b} no

V. Have you and your twin partner had, since your
childhood, the feeling you can not live without
each other (inseparable couple) or you feel like
common sibblings?
a) inseparable couple
b} like common sibs
¢) | do not know

VI.Are you so a like that people mix you up?
a) yes — very often
b) now and then
c) never

Vil. Who mix you up?

a) parents
b) teachers
c) others
d) nobody

QUESTIONNAIRE FOR DETERMINATION OF THE
TYPE OF TWINS
-B-—

This part is intended for parents of like-sexed twins.
It follows the questions answered by children.
Mark the correct answer!

I. Consider the relationship between your twins tested
in question No.V. The children lived as:
a) inseparable couple
b} common sibs
c) | do not remember

Il. Are your children twins or of multiple childbirth?
a) twins
b) triplets
¢) multiple (fill up) .....

I1l1. Were you told during the childbirth that you were
having uniovular or diovular {monochorial, bicho-
rial) twins?

a) no
b) uniovular
c¢) diovular

1V. Have your twins the same eye colour?
a) yes
b) no

V. Have your twins the same hair colour? *
a) yes
b) no

VI. Have your twins the same body appearance?
a) absolutely the same
b) almost the same
c) likeness as other sibs
d) they are completely different
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Pyaonbg Kosap

dakynbTeT hU3UHECKOR KyNbTypbl
n cnopTa YHusepcuteta Kapna,
Mpara

OMPEAENEHWE 3UrOTHOCTW BNN3HELIOB MNP MOMOLLIN METOJA BONMPOCHUKA

B HacTosLLei paboTe NPOBEPASTCS MeTO/, BONPOCHUKA A5 ONpeAeneHs 3UroTHOCTM 6/IN3HEL0B LIKOMBHOTO BO3PACTa, C Lienbio
NCCNe0BaHNA TeHETMHECKON 06YCIOBIEHHOCTY ABUraTesIbHbIX CNIOCOGHOCTEN U CKNOHOCTU K PasfinyHbIM BUgaM cropra. B ocHoBy BonpocHuKa
BOLM NepeMeHHbIe BOonpocHukos Capbl ¥ coTpyaHukoB (1978) n TorpepceHa (1979), a TakxKe NPUHLWMNE! OLEHKV 1 Knacecudpukaumn 6nnsHeyos,
Ha KOTOPbIX OHW NOCTPOeHbI. MpoBeaeHo nceneaosane 200 Nap 0AHONONObIX 61IM3HELIOB B Bo3pacTe oT 6 4o 16 ner. B nepviog, 1982-1985 rr npo-
BEPSAMNVCH Pa3NUHHBIE BUAbI BOMPOCHUKOB 1 UX (hOPMbI 1 BbIGUPANVCH PA3IMUHEIE OLEHKN OT/eNbHLIX BOMpOCos. B 3aaBncimocT oT Bo3pactaucn-
bITYeMbIX B BOMPOCHUKE UMESUCH W AOMOJTHATENbHBIE BOMPOCHI AMs poAUTenei.

Ha ocHOBe pe3ynbTaToB MCCNeA0BaHUs aBTOp PaboThbl COCTABUN COBCTBEHHbIA BAPUAHT BOMPOCHUKA AN ONPEAEeNeHUs 3UroTHO-
CTU 6/M3HeLoB. BOMPOCHWK COCTOMT M3 ABYX YaCTeil: 4acTi A, Ha KOTOPYIO OTBEYaeT Kaxablil 6nMaHel oTAensHo n vactu b, conepxawen
BONPOCHI A3 poguTeneit. OLeHKy OTBETOB NPOBOANT ONbITHBIA UCCNIEA0BATE b, PACCMATPUBAS KaX A OTBETP 1 HA OCHOBAHUM 3TOTO Knacchdu-
LMPYeT KaXAYyio Napy,kako MOHO — Ui AN3UroTHyto. B criyyae nosiBrieHvst NpOTMBOPEUMs B OTBETAX HA HEKOTOPbIE BOMPOCH! VK B OKOHHATE -
BHOM PELLBHUN O KNACCUTBMKALMM ONPEeAeneHHol napbl, Takas napa BeIKNIOHAeTCs U3 AanbHENLWero ucenefosanns. Takvum 06pa3om, NoBbIwa-
©TCA BEpPOSTHOCTL TOHHOTO OMPefeNeHnst 3UrOTHOCTY.

MpeanaraeMblit BONPOCHUK NO3BOJIFET NPOBEEHNE UCCIIeA0BaHNs 6/IM3HELOB Ha 60ribLUMX BbIGOPKAX AETel WKONbHOTO BO3pa-
CTa, NPV YEM UCKITHOHABTCS HEO6XOAUMOCTh UCTIONE30BAHNS CIIOXKHbIX TA6OPATOPHBIX TECTOB 1 METOZ0B.
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