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Felhivas a szerzokhoz

Az Anthropologiai Kozlemények a Magyar Biologiai Tarsasig Embertani Szakosztalyanak folydirata, a
Magyar Tudomanyos Akadémia Bioldgiai Tudomdanyok Osztdlydnak feliigyeletével és timogatdsival jelenik
meg. Szerkeszti a szerkeszt&bizottsag.

A szerkesziobizottsag elfogad a bioldgiai antropoldgia, ill. az dltalinos (nem klinikai) humangenetika
temakorébdl ondllé vizsgdlatokon alapuld tanulmanyokat, tovabba olyan kritikai vagy szintézist tartalmazé
kozleményeket, amelyek az embertani tudomdny elGbbrevitelét szolgdljdk. A kozlés alapfeltétele dltaliban az,
hogy a tanulmdnyt a szerz6 a MBT Embertani Szakosztdlydnak szakiilésén el6adja.

Az eladdsokat a szakosztaly titkdrdnal lehet bejelenteni és azok mifisorra tizésérdl a Szakosztaly intézs-
bizottsdga dont.

Az Anthropologiai Kozleményekhez kozlésre benyddjtott kéziratok tartalmi és formai kovetelményei a
kovetkezdk:

1. A tanulményok vildgosan fogalmazott célkitizésd, korszeri mddszerekkel végzett vizsgilatok igazolt,
bizonyitott eredményeit tartalmazzdk, tomor és érthetd stilusban. A tanulmdnyok terjedelme mondanivaléjuk
mértékéhez igazodjon. A rendelkezésre dll6 évi 12 iv terjedelem korldtozza az egyes tanulmanyok terjedelmét,
ezért 2 szerz6i ivet meghaladé terjedelmi kéziratokat nem dll médunkban elfogadni. A torténeti antropolégiai
tanulmanyoknal egyedi méreteket — Gskori és honfoglalds kori széridk kivételével — dltaldaban nem kozliink.

2. A kéziratot A/4 alaku fehér papirra, kettds sorkozzel, a papirlapnak csak az egyik oldaldra kell irni,
oldalanként 25 sor, soronként 55-60 betiihely lehet. A kéziratot kérjiikk Winword 6 szovegszerkesztd, illetve
Excel tdbldzatszerkesztd és abrakezeld (vagy ezekre konvertdlhaté) programmal elkészitent, és a floppyt, tovab-
bd a kézirat két kinyomtatott példanyat bekiildeni sziveskedjék.

3. A tanulmdny cimoldaldn 150 széndl nem nagyobb terjedelm, angol nyelvli Abstract-ot kozliink. A
forditasrol — ha a szerzének nem dll médjdaban — a szerkeszté gondoskodik.

4. A tanulmdnyhoz tartozé tibldzatoknak, dbrdknak az Anthropologiai Kozleményeknél az utébbi
évfolyamokban kialakult egységes gyakorlatot kell kévetniiik.

A tdblizatokat a tudomdnyos dokumentdcié elveinek figyelembevételével kell megszerkeszteni. Az egyes
tanulmanyokhoz tartozé azonos tipusi tabldzatoknak egységeseknek kell lenniiik. A folyéirat tiikrébe be nem
férg tdbldzatok tobb részre osztanddk; tobb oldalas (behajtés) tabldzatokat nyomdatechnikai okokbdl nem
fogadunk el. Minden tdblazatot kiilon lapra kell gépelni, sorszdmmal és cimmel kell elldtni.

5. Csak gondos Kivitel €s fotdzdsra alkalmas minGségl dbrakat fogadunk el. A rajzon alkalmazott jelolések
vildgosak, egyértelmiiek legyenek. Minden dbrat, fiiggetleniil attél, hogy vonalas rajz vagy fotd, dbra jeloléssel,
sorszammal és aldirdssal kell ellitni. A miinyomd papirt igényl6 fényképeket tibla formdjaban kozli a lap; ezek
Osszedllitdsandl a szerzGknek a tartalmi kovetelmények mellett az esztétikai szempontokat is figyelembe kell
venniiik.

Folytatds a borité 3. oldaldn
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ERY KINGA

1932. mdjus 19-én sziiletett Budapesten. 1950-1954
kozott az ELTE Bolesészettudomanyi Kar régész,
néprajzos €s milvészettorténész  képzést ado
Miuzeol6gia  szakanak  hallgatdja.  Egyetemi
tanulmanyai sordn Nemeskéri Jdanos ¢s Bartucz
Lajos torténeti embertani el6addsait is hallgatja, s
részt vesz a Természettudomanyi Miuzeum
Embertani Tdra asatdsain. 1955-ben szerez diplomat
kozépkori régészetbdl ¢s muzeoldgiabol.

Els6é munkahelye a hajdiboszorményi Hajduségi

" Mizeum, ahol 1955-1957 kozott mizeumigazgato.
Pt Budapestre  visszatérve  ideiglenes  jelleggel
e : elvdllalja a  Természettudomanyi  Muzeum

\ "k / Embertani Téra prepardatori — adminisztratori
; 4 allasat, amely végiil 12 éven dt lesz munkahelye,
P % 1962-t6] ismét tudomdnyos beosztasban. Régészeti

terveirdl csak azutin mond le, miutin Thoma Andor 2 éven dt torténé felkészitésével
1965-ben doktoratust szerez az ELTE Természettudomanyi Kardan. 1970-ben férjét,
Kralovanszky Alan régészt kovetve keriil a székesfehérvari Istvan Kirdly Mizeumba
antropolégusnak, 1974-ben a veszprémi Bakonyi Mizeumba, 1983-ban ismét Budapestre
a TTM Embertani Tdrdba. 1990 0szétdl a Magyar Nemzeti Mizeumban dolgozik a
székesfehérvari kirdlyi bazilika csontvdzleleteinek vizsgdlatan, 1994 6ta nyugdijasként
ugyanott ugyanazt folytatva. Az 1945-1963 kozotti torvénysértések dldozatainak
felkutatasi, kihantoldsi és személyazonositasi munkdiban 1989 6szétol vesz részt.

1990 6ta igazsagiigyi szakértd, 1996 dta a biolgiai tudomény kandidatusa.

Kiilonb6z6 munkahelyein mintegy 10 ezer csontvdzat leltdroz be, s jorészt egymaga,
80 leldhelyrél kozel 5000 csontvaz vizsgalatat végzi el. Tanulmédnyainak, cikkeinek,
ismertetéseinek szama 100. Erdeklddése foként a Karpat-medence IV-XVII. szdzadi id6-
szakdnak embertani kérdéseire dsszpontosul, s idevonatkoz6 megfigyeléseinek egy része
becpiilt a torténészek munkdiba. Megemlithetd a 120 eurdzsiai mintdra kiterjedd
osszehasonlité vizsgdlata (1982), a honfoglalds- és Arpdad-kori népességrél irott néhany
munkdja (1978, 1994, 1996, 2001), s a tobb mint 8000 csontvdz végtagcsontjardl és
testmagassagarol sz6l6 monogréfidja (1998).

Az ELTE Bolcsészettudomanyi Karan 1983-1993 kozott régészhallgatdkat oktat
torténeti embertanra, 1991-1999 kozott részt vesz az ELTE TTK Embertani Tanszékén
foly6 posztgradudlis antropoldgusi, 1995-ben a szombathelyi Tanarképzo Foiskola
régész- technikusi képzésében, 1990 ota pedig a Magyar Képzémiivészeti Egyetem



Targyrestaurator Szakan ad el embertani alapismereteket. Az e célra készilt kiilonb6z6
jegyzetei maig forgalomban vannak, f6ként a mar antropologusként m(ikodék kozott.
1973-1999 kozdtt az MTA Antropologiai Bizottsdganak tagja, 1970-1978 kozott a
MBT Embertani Szakosztalyanak titkara, 1990-1996 kozott az MTA Magyar Ostérténeti
Komplex Bizottsaganak titkara, 1991-1995 kozott a Magyar Ostorténeti OTKA zsiiri
elndke.
A Magyar Régészeti és Mivészettdrténeti Tarsulat 1991-ben , Kuzsinszky Balint”

éremmel, ugyanazon évben a Székesfehérvari Nemzeti Emlékhely Alapitvany
kuratériuma ,,A magyar nemzetért” éremmel tiintette ki.
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DR. FARKAS (LASZLO) GYULA

1932, dprilis 11-én Szabadszélldson sziiletett. A
kecskeméti Katona Jozsef (kordbban) gréf Tisza
Istvan  gimndziumban, 1950-ben érettségizett.
Mérnoknek késziilt, de atiranyitdssal ugyanezen
évben beiratkozott a Szegedi Tudomdnyegyetem
biol6gia-kémia szakdra, ahol 1954-ben okleveles
kozépiskolai tandri képesitést szerzett

Ezt kovetéen katonai szolgalatot teljesitett, majd
1955. januar 31-ig Kecskeméten a Budai utcai
dltalanos iskoldban tanitott. 1955. februdr 1-t6l
nyugdijazasdig dolgozott a Szegedi Tudomany-
egyetem Embertani tanszékén. Itt mdr 3-4. éves
egyetemista koraban demonstrator volt. 1955-ben
tandrsegédnek, 1961-ben adjunktusnak 1977-ben
docensnek, 1988-ban egyetemi tandrnak nevezték
ki. 1980 és 1995 kozott a tanszék vezetdje volt.

1960-ban summa cum laude mindsitéssel testndvekedési témakorbdl egyetemi doktori,
1976-ban a dél-alfoldi éskori leletekbdl irt dolgozataval kandidatusi 1987-ben orszdgos
menarche kutatdsaval akadémiai doktori mindsitést szerzett.

A biologiai antropoldgia alapjait Bartucz Lajos professzor tanitvanyaként sajatitotta
el. Egyik f6 kutatasi teriilete a neolitikumtol a magyar kozépkorig terjedé régészeti
korokb6l szdrmazé kozel 7000 emberi lelet vizsgdlata, melyekrél 1955 ota 83
publikdcidja jelent meg. Elsésorban a tiszdntili és dé-lalfoldi mintegy 70 ezer gyermek
novekedésérol és érésérél 105 kozleményében szdamolt be. Tobb ezer ma €16 felnott
vizsgéalatat végezte el s ezt 26 tanulmanyban, koztiik 7 helytorténeti monografiaban
ismertette.  Tudomdnytorténeti  munkdi  ko6zott  emlitendé6 16 nckrolog, 46
tudomanytorténeti, 17 szakbibliografiai cikk. Egyéb szakmai cikkeinek szama 30.
Ismeretterjesztd folydiratokban 64 kozleménye. 9 egyetemi jegyzete €s 2 6nallé kotete
jelent meg.

Tobb alkalommal volt és jelenleg is vezetdje OTKA palyazatoknak.

Kiilfoldon 41, belféldon 133 tudomanyos eléadast tartott.

Tanulmanyiton €s konferencidn vett részt Albdnidban, Bulgdridban, a Burjat
Koztdrsasagban, Csehszlovdkidban, Franciaorszdagban, Gorogorszdgban, Jugoszldvidban,
Kubaban, Lengyelorszigban, az NDK-ban, az NSZK-ban, Olaszorszigban,
Szovjetunioban.

A 47 éves oktatasi tevékenysége alatt a fokollégiumon kiviil 5 specidlkollégiumbol
tartott egyetemi és foiskolai hallgatéknak eléadast. Iranyitasaval 81 hallgato készitette el




szakdolgozatdt, 14 doktorandus egyetemi doktori értekezését. Tobb kandiddtusi €s
akadémiai doktori értekezés birdl6ja volt.

Egyetemi és tudomanyos kozéleti tevékenységet is folytatott. Ezek kozott emlithetd az
Orszdgos Tudomdnyos Didkkori Konferencia Természettudomanyos Szekcidjanak
megszervezése (1970, 1974). 1973 6ta tagja a MTA Antropolégiai Bizottsdganak,
melynek 1970-1980 kozott titkdra, 1980-1985 kozott elndke volt. 1990-2002 kozott
elnoke volt a Magyar Bioldgiai Tarsasdg Szegedi csoportjanak. 1985-2002 k&zott tagja
volt a MTA Tudomanyos Mindsitd Bizottsiga Biol6giai tudomdnyok 1.
szakbizottsdganak. 1973-161 tagja az Anthropologiai Kozlemények Szerkeszto-
bizottsaganak, 1980-1999 kozott az Acta Biologica Szegediensis foszerkesztéje volt.

Munkassaganak elismerését tobb Kkitiintetés jelzi. Ezek: Az Oktatasigy kivalo
dolgozéja (1970), Kivdlé munkaért kitiintetés (1980), JATE aranykoszords torzs-
gardajelvénye (1984), a JATE Jdzsef Attila és Bartucz Lajos emlékplakettje (1990),
Magyar Bioldgiai Térsasdg Gelei Jozsef Emlékérme (1998), Pedagégus Szolgdlati
Emlékérem (2002).

Kollégai 2002. juliusdban Szegeden tudomadnyos iilés keretében emlékeztek meg 70.
éves sziletésnapjarél. Nyugdijba vonult, azonban tovdbbra is részt vesz az egyetemi
oktatdsban és folytatja kutatomunkadjat.
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DR. PAP MIKLOS

1942-ben sziiletett Esztergomban. Gimndziumi
tanulmdnyait Mez6tiron végezte. A debreceni KLLTE-n
1966-ban szerzett biol6gia-foldrajz szakos kozépiskolai
tanari  oklevelet. 1966-75 kozott  Hajdua-Bihar
megyében dolgozott tandri beosztdsban. 1975-t61 MTA
osztondijas aspirdns volt a KLTE Allattani és
Embertani Tanszékén. 1970-ben védte meg ,,A benki
népesség embertani és genetikai vizsgalata”c. egyetemi
doktori értekezését. A | Populdcidstruktira és genetikai
variabilitds a Tiszakonyok kivdlasztott népességében”
c. disszertacidjaval 1980-ban szerezte meg a biologial
tudoméany kandidatusa fokozatat. 1978-t6l egyetemi
adjunktus, 1981-t6] egyetemi docens a Kossuth Lajos
Tudomanyegyetem Evolicids Allattani és
Humadnbiologiai Tanszékén. 1989-92 kozott a debreceni Kolesey Ferenc Tanitoképzo
Féiskola féigazgatdja, tanszékvezetd foiskolai tandra volt. A megbizasi ciklust kovetéen,
s jelenleg is egyetemi docens a KLTE, majd a Debreceni Egyetem Evoliiciés Allattani és
Humadnbioldgiai Tanszékén. 1964-161 foglalkozik intenziven a humdn népességek
antropolégiai/humadnbioldgiai és genetikai kutatdsdaval. Antropoldgiai €s humédngenetikai
tevékenységét Malan Mihadly és Thoma Andor professzorok tanitvanyaként kezdte el.
MTA aspirdnsi témavezetéje Nemeskéri Janos professzor volt.

Posztgradudlis tanulmdnyai: MTA Gsztondijas aspirans (1975-78), Humboldt-
Universitit, Berlin, Institut fiir gerichtliche Medizin, Enzym-, Protein- und Blutgruppen
Laboratorien (1976), Universitit Leipzig, Universitit Dresden, Humangenet. Labora-
torien (1976 €s 1977). SZOTE Biokémiai Intézet (1977) (elektroforézis technikak), MTA
Szegedi Bioldgiai Kozpont ¢és SZOTE Humadngenetikai Intézet, (humdngenetika,
kromoszéma 1977), a Center for Field Research (Earthwatch) Boston (human populécid,
1986, 1987), a University of Kansas és az Ohio University Human Biology tanszékeivel
kollabordciéban. Fontosabb  tanulmdnyutjai:  az  NSZK-ban, Csehszlovakidban,
Jugoszlavidban, Ausztridban, Gorogorszagban, Olaszorszagban és az USA-ban (New
York, Boston) voltak.

Tudomanyos kutatémunkdja kiilonb6z6 teriileteket ¢lel fel, mindenekel6tt a humén
populdcidgenetikai, humdnokolégiai és biodemogrdfiai témdkat emlithetjiik. A népes-
ségek mikrodifferencidléddsi folyamatait kiilonb6z6 megkozelitésben tanulmanyozta.
Torténeti demogrdfiai adatbdzisra épitve, a legkisebb Mendeli populdcié egységre
(nuclear family) épitve, meghatarozta tobb észak-magyarorszdgi populdcié (Benk,
Tiszamogyorés és parvalasztdasi  korzetiik, tovdabba Mezokovesd és Domahdza)
népességbiologiai statusat, az effektiv populacioméret fluktudlasat, a migrdcio, az




inbrecding, a rokonsdgi fok stb. mértékét, és becsiilte ezek humdnbioldgiai, genetikai
hatdsait. A magyar-amerikai ,Tiszahdt project” keretében (melynek kezdeményezdje.
egyik vezetGje volt) 17 populdcid torténeti demogradfiai statusdt (mating-pattern (RP),
inbreeding, isonymia, stb.) hataroztik meg és kozolték.

Hazai és nemzetkozi elismerést jelent a populdaciok adaptiv képességével 0sszefiiggd
polimorfizmusok sajdtossdgainak meghatdrozdsa, uj informdciok szolgdltatisa a
vércsoportmarkerekrél, a szérumfehérje és izoenzimpolimorfizmusokrdl. Jelentds kutatdsi
eredménynek tekinthetd6 a szérum ¢és  enzimpolimorfizmusok elektroforetikus
vizsgdlatdnak bevezetése 1975-ben a KLTE humangenetikai laboratériumaban. Az akkor
ujdonsdgnak szamitott PAGE-elf6 mddszerekre épitett populdciégenetikai kutatds a kis
népességeket célozta meg, melyek jellemz6 telepiilésformdak Magyarorszagon
napjainkban is, ill. népességbioldgiai-genetikai struktdrdjuk jol értelmezhets. A
kvantitativ és kvalitativ jellegvaridciok (testalkat, dermatoglypha, szintévesztés, stb.)
térbeli és iddbeli Osszefiiggéseit, a népességek kozotti hasonlésdgokat és bioldgiai
distancidkat tobbvdltozés statisztikai eljardsok, programcsomagok felhasznaldsaval
szamitégépen értelmezte.

Kutatdsi és oktatasi programjaihoz tartozik tovabba a kornyezeti hatdsok (mutagén,
karcinogén) monitorozasa citogenetikai modszerekkel (SCE), ill. egy humanokologiai
adatbdzis kialakitdsa (pl. emberi szovetek mikroelem analizisc), golyvacndemids
teriileteken €16 populdciék monitorozdsa. A ,,Human népességek populdciobioldgiai
ismérvei €s a kiilonbozd kornyezeti hatdsok™ c¢. program keretében hat észak-
magyarorszagi mikrorégiéban (természetfoldrajzi — okoldgiai egység) €16 2030 gyermek
humanbioldgiai és humanokologiai kutatasat végezte el munkatdrsaival.

Oktatéi tevékenységét a Debreceni Egyetemen végzi. Gradualis és posztgradudlis
képzés keretében oktatott targyai: Humanbiol6gia (huméan evolicid, a primatdk és a
Homo  Osszehasonlité  bioldgidja, ontogenezis, anatémia, populdciégenetika),
Humdnokolégia, Humdn  populaciok  diverzitaisa, Humédn populdcidgenetika,
Okotoxikolégia és genotoxikolégia. Részt vett a tantdrgyi programok kredit rendszerti
megujitasdban, a FEFA keretében végzett képzés tantdrgyainak, valamint a posztgradudlis
és PhD programok kidolgozasaban.

Tudomdnyos kozleményeinek szama: 102, tobbségében angol ¢és német nyelvi
tanulmdny, 2 konyv és 1 egyetemi jegyzet. Mintegy 75 szakeldaddst tartott hazai és
nemzetkozi konferencidkon. A tanulmdnyok impact factor értéke: 17.856.

Kiilonbozo teriileteken fejtett ki tudomdnyszervez0 tevékenységet. Az MTA
Antropolégiai Bizottsdganak tagja volt, 1981-1986. kozott a bizottsag titkara. Eveken
keresztil tagja volt a rektori-féigazgatoi, majd a fOigazgatéi konferencianak, ¢és
kiilonb6z6 orszdgos bizottsagok (TEMPUS, oktatdsfejlesztés) munkdjaba vett részt.

Folyamatosan részt vesz az akadémiai és egyetemi tudomdnyos mindsitéshen.

Tagja a Magyar Bioldgiai Tdrsasdg Embertani Szakosztdlydnak, a Magyar
Humadngenetikai Tdrsasdgnak, az MTA Antropoldgiai Bizottsaganak (2000-ig, 1982-86.
kozott pedig titkdara), European Anthropological Association-nak, az Earthwatch-nak,
Magyar Genetikusok Egyesiiletének. Az Anthropologiai Kozlemények szerkeszt6
bizottsagagdnak tagja (1981-) és az Acta Biol. Debr. technikai szerkeszt6je 1982—87.

1987-ben Kivdlé munkaért kitiintetésben részesiilt.
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HUMANS AND CLIMATE PULSATION

Ldszlo Szathmdry

Department of Evolutionary Zoology and Human Biology, Debrecen University,
Debrecen, Hungary

Abstract: The historical diversity of the genus Homo is given a possible new interpretation in
correlation with the recent elaboration of a so-called climatefluctuation model. This
paleoecological model highlights the significance of a continuous generative equatorial gene pool
in the evolution of the genus Homo. It is assumed that different variants of the recent Homo may
have evolved parallelly from the early hominid gene pools in Australasia and Africa, while in the
peripheries of Pleistocene Eurasia and Africa, in consonance with the cyclicism of climate
pulsations, opportunities may have been provided for various anatomically archaic Homo
Sformations: Homo erectus, several types of Ante-Neandertals (Presapiens, Preneandertals)
anatomically archaic and modern Homo sapiens and classic Neandertal Man to develop. There is
considerable obvious evidence that these latter processes took a direction towards
neandertalisation starting from the Holsteinian interglacial.

The summation of genetic and osteological data conveys the suggestion that the development of

anatomically modern Homo sapiens may be brought into connection with a new equatorial

impulse: this modern formation may have developed, at the time of the Eemian interglacial, like an

expansion of the generalized Homo gene pool which survived equatorially.

The paleoecological approach, which is proposed at present appears to ieconcile the so-called

Eve hypothesis and the multiregional hypothesis, which is based on classical anatomical evidence.
Keywords: Climate pulsation; Human evolution.

Introduction

Historical diversity of the genus Homo has long been made the subject of various
explanations. During the past decades two main approaches have crystallized: the so-
called Eve hypothesis and a multiregional hypothesis, which is based on classical
anatomical evidence. The present approximation introduces the ecological factor in the
investigations and makes an attempt at summing up the contribution of the ecological
factors to the development of Homo sapiens. Indeed, as the main object is to analyse this
complex of divergent problems, it is necessary to review the spread of the respective
forms of the genus Homo parallel with the changes of the most important factor: the
climate pulsation.

Material and Method

Two basic groups of information are required: first, on the taxonomical phylogenetical
evaluation of the Homo finds; secondly, on the examination of how the arrangement of
the Homo finds corresponds to the system of Pleistocene temperature pulsations.
Nevertheless, it should be remembered that both of these aspects may meet with
numerous counterarguments. First, an objective taxonomical evaluation can only be
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carried out in rough outlines. The second field of examinations also requires objective
data and can only be explored if the continuous connection between characteristics of the
fauna waves is kept in view.

Unfortunately, there are very few reliable pieces of information available, therefore
we can only speak about probabilities. However, certain skeletal remains which otherwise
appear to be important may be excluded from the constitution of the model by the
common application of the above-mentioned two aspects. The model is only based on
skeletal finds which are well determined both chronologically and taxonomically, while
skeletal finds of uncertain position are omitted so that we can avoid making the
conclusions even more questionable.

It has been known that the development of the genus Homo fell into the period of the
differentiation of the living structures in the Pleistocene at a time when the significant
temperature pulsations exerted a great influence on the changes in gene pools. Hence the
rhythm of the glaciation is taken as authentic and the Homo finds of the old world are
attempted to be synchronized with this pattern.

The catalogue edited by Oakley, Campbell and Molleson (Oakley and Campbell 1967,
Oakley at al. 1971, 1975) was the greatest help with the formation of a typological and
chronological database. Knussmann’s study (1980), Day’s (1977) and Wolpoff's (1996—
1997) monographies, Brauer’s (1989) as well as Xu and Brduer's (1992) studies
presented a relevant basis for answering the questions of typology in numerous cases
(Table 1). The various temperature pulsation zones were determined on the basis of data
measured in the 20th century (Hann and Siiring 1940, Kendrew 1953), since these zones
may also have taken up very similar positions in periods when the mean temperature was
different from that of this century (World Survey of Climatology 1969-1972, Fig. 1). The
paleoclimatological arrangement of human finds accomplished by using the Northern and
Western European Quaternary subdivision (Woldstedt 1947, 1954).

A similar arrangement of the zones can be observed if we only consider the
temperature values which are measured under 500 feet above sea-level (Szathmary 1982).

Wi
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Figurel: Climate fluctuation zones ("C) on the continents calculated by the author on the evidence
published in World Survey of Cimatology (1969-1972).



Table 1. Homo formations from Homo erectus to anatomically modern Homo sapiens.

Sequence Corresponding

Northern and Western European

Quaternary Subdivision

Locality

Climatic
Conditions

Taxonomic
Alternatives

Waalian

Waalian
Waalian

Waalian

Waalian

Cromerian

Elsterian

Elsterian

Elsterian

Elsterian

Elsterian

Elsterian interstadial
Holsteinian
Holsteinian
Holsteinian
Holsteinian
Holsteinian
Holsteinian
Holsteinian

Saalian

Saalian

Saalian

Saalian

Saalian

Saalian

Eemian

Eemian

Eemian

Eemian

Eemian

Eemian

Eemian

Eemian

Eemian

Weichselian stadial
Weichselian stadial
Weichselian interstadial
Weichselian interstadial
Weichselian interstadial

Africa and Near-East

Olduvai OH-9
OH-36

Swartkrans 847

ER - 2598

ER - 164

ER = 3733

Gomboré 11

Koro-Toro

Ubeidiya

Eyasi

Salé

Sidi Abderrahman

Thomas Quarries I, 111

Tighenif=Ternifine

Olduvai OH-12

Bodo

East Turkana 999

East Turkana 3884

Elandfontsein=Saldanha

Kabwe=Broken Hill

Mumba XXI

Hopetield

Cave of Hearths

Ellye Springs

Florisbad

Laetoli (Ngaloba) H 18

Rabat

Singa

Jebel Irhoud 4

Klasies River Mouth LBS

Ndutu

Omo 1

Omo 2

Témara I

Zuttiyeh 1

Tabtn E

Tabin C, D

Lukenya Hill

Ishango

Kanjera

Mugharet el” Aliya

Haua Fteah

arid

arid
arid
arid
arid
arid
arid
arid
humid
humid
humid
humid
humid
arid
arid
arid
arid
arid
arid
arid
arid
humid
humid
humid
humid
humid
humid
arid
arid
arid
arid
arid
warm
arid
arid
arid
humid
humid
arid
warm
warm

HE

HE

HE

HE

HE

HE

HE

HE
EAHS
EAHS
EAHS
EAHS
HE

HE
EAHS
LAHS
LAHS
EAHS
AN~NF~EAHS
EAHS~AN
NF~LAHS
EAHS
LAHS
LAHS~NF
LAHS
LAHS
LAHS~-MHS
LAHS
MHS, PS
MHS~AN
MHS
LAHS~PS
AN
LAHS
LAHS~NF
LAHS
MHS
MHS
PS~LAHS
AN+ ~CN
CN



Table 1 continued.

Sequence Corresponding

Northern and Western European Locality Cllma‘tl.c TQX(?HO!HIC.
. . Conditions Alternatives
Quaternary Subdivision
Weichselian interstadial Jebel Irhoud warm CN
Weichselian interstadial Témara I warm CN
Weichselian interstadial Bisitun humid AN~NF
Weichselian interstadial Dar-es-Soltan arid AN~NF
Weichselian interstadial Dire Dawa humid AN~NF
Weichselian interstadial Djebel Qafzeh cold NF~MHS
Weichselian interstadial Tabin B warm LAHS~NF~MH
S
Weichselian interstadial Ksar Akil warm MHS
Weichselian interstadial Amud 1 cold CN
Weichselian interstadial Skhul 5 warm MHS~NF
Asia
Waalian Chenjiayao warm HE
Waalian Gongwangling warm HE
Waalian Yuanmou warm HE
Cromerian or Menapian Modjokerto 2 warm? HE
Cromerian Zhoukoudian D1, L1 warm HE
Cromerian Sangiran 17 warm HE
Cromerian Lantian warm HE
Elsterian Ardjuna 9 humid HE
Elsterian Jianshi humid HE
Elsterian interstadial Kedungbrubus arid HE
Elsterian interstadial Sangiran 4 arid HE
13a
Elsterian interstadial
or Holsteinian Trinil arid HE
Holsteinian Hexian warm HE
Holsteinian Yungxian 2 warm HE
Holsteinian Zhoukoudian H3 warm HE
Holsteinian Sambungmachan arid HE
Holsteinian Tam Hang arid HE
Holsteinian Maba warm AHS
Saalian Changyang cold AHS
Saalian Chaohu cold AHS
Saalian Dingeun cold AHS
Saalian Jinnushan cold AHS
Saalian Ngandong arid HE~AHS
Eemian Dali warm AHS
Eemian Maba warm AHS
Eemian Narmada warm AHS
Eemian Xujiayao warm AHS
Eemian Tingstun warm AHS~PS
Weichselian stadial Shanidar D cold CN
Weichselian stadial Teshik Tash cold CN




Table 1 continued.

Sequence Corresponding

Northern and Western European Locality Chmz.m_c Taxonomxc
R Conditions Alternatives
Quaternary Subdivision
Weichselian stadial Salawusu (Ordos) cold MHS
Weichselian stadial Ziyang cold MHS
Weichselian stadial Chilinshan cold MHS
Weichselian stadial Huanglong cold MHS
Weichselian interstadial Wadjak 1 humid MHS
Weichselian interstadial Niach Cave humid MHS
Weichselian interstadial Lake Mungo 1,3 humid MHS
Weichselian interstadial Lake Tandon humid MHS
Weichselian interstadial Kow Swamp humid MHS
Weichselian interstadial Willandra Lakes 50 humid MHS
Weichselian interstadial Cossack humid MHS
Weichselian interstadial Cohuna humid MHS
Weichselian interstadial Zoukoudian, Upper Cave humid MHS
Weichselian interstadial Batadomba, Lena humid MHS
Europe
Waalian Dmanisi warm HE
Waalian Atapuerca, Gran Dolina warm HA
Cromerian Prezletice warm HE
Cromerian Stranské Skila warm HE
Cromerian Mauer=Heidelberg warm HH
Elsterian interstadial Vértesszolos warm AN
or Holsteinian
Elsterian interstadial Bilzisleben warm AN~AHS
or Holsteinian
Holsteinian or Petralona warm AN~EAHS
Elsterian interstadial
Holsteinian Atapuerca, warm AN~PS
Sima de los Hueses
Holsteinian Arago 21 warm AN~PS
Holsteinian Fontana, Ranuccio warm AN~AHS
Holsteinian Pontnewydd warm AN~AHS
Holsteinian Steinheim warm AN~PS
Holsteinian Swanscombe warm AN-~PS
Holsteinian Banolas warm AN~AHS
Holsteinian Pofi-Ceprano warm AN
Saalian Lazaret cold PS~AHS
Saalian Reilingen cold AN~AHS
Saalian Lazaret cold PS
Saalain interstadial Grotte du Prince warm AN~LAHS
Saalian interstadial Sedia del Diavolo warm AN~AHS
Eemian Biache-Saint-Waast warm PS~AHS
Eemian Ehringsdorf warm AN-~PN
Eemian Fontéchevade warm AN~PS
Eemian Ganovce warm AN~PN




Table I continued.

Sequence Corresponding

Northern and Western European Locality Chm%“.c laxonomlc
S Conditions Alternatives
Quaternary Subdivision
Eemian Krapina 1 warm AHS~PN
Eemian Montmaurin warm AN~PN
Eemian Ochoz warm AN~LAHS
Eemian Saccopastore | warm PN~AN~AHS
Eemian Quinzano - warm AN~AHS
Weichselian stadial Gibraltar 1, Forbes Querry  cold PN
Weichselian stadial Guattari, Circeo cold AN~PN
Weichselian stadial Krapina C3 cold CN~NF
Weichselian stadial Arcy-Sur-Cure cold CN
Weichselian stadial Azykhskaya cold CN
Weichselian stadial Carigiiele cold CN
Weichselian stadial Combe Grenal cold CN
Weichselian stadial La Chapelle cold CN
Weichselian stadial Cova Negra cold CN
Weichselian stadial Ca’Verde cold CN
Weichselian stadial Engis cold CN
Weichselian stadial La Ferrasie cold CN
Weichselian stadial Gibraltar 2, Devil’s Tower  cold CN
Weichselian stadial Hortus cold CN
Weichselian stadial Kiik Koba cold CN
Weichselian stadial Lahn cold CN
Weichselian stadial Lenca cold CN
Weichselian stadial Lezetxiki cold CN
Weichselian stadial Malarnaud cold CN
Weichselian stadial Monsepton cold CN
Weichselian stadial Le Moustier cold CN
Weichselian stadial Neandertal cold CN
Weichselian stadial Neuessing cold CN
Weichselian stadial La Naulette cold CN
Weichselian stadial Pech de I’ Azé cold CN
Weichselian stadial Pinar cold CN
Weichselian stadial La Quina cold CN
Weichselian stadial Regourdon cold CN
Weichselian stadial Roc de Marsal cold CN
Weichselian stadial Salemans cold CN
Weichselian stadial St. Brelade cold CN
Weichselian stadial Spy cold CN
Weichselian stadial Starosele cold CN
Weichselian stadial Stetten cold CN
Weichselian stadial Subalyuk cold CN
Weichselian stadial Vindija (Moust.) cold CN
Weichselian stadial Zaskalnaya cold CN
Weichselian stadial Hahnofersand cold NF
Weichselian stadial Saint Césaire cold NF
Weichselian stadial Mladec 1 cold MHS~AN




Table I continued.

Sequence Corresponding
Northern and Western European Locality
Quaternary Subdivision

Climatic Taxonomic
Conditions Alternatives

Weichselian stadial Bacho Kiro cold CN~AN
Weichselian stadial Miesslingtal cold MHS
Weichselian stadial Dolni Véstonice cold MHS
Weichselian stadial Predmosti cold MHS
Weichselian stadial Pavlov cold MHS
Weichselian stadial Cro-Magnon cold MHS
Weichselian stadial Combe Capelle cold MHS
Weichselian stadial Zlaty Kan cold NF
Weichselian stadial Sungir cold MHS
Weichselian interstadial Velika Peéina warm NF
Weichselian interstadial Veternica warm NF
Weichselian interstadial Cioclovina warm MHS

Abbreviations: HE = Homo erectus, HH = Homo heidelbergensis, HA = Homo antecessor,
AHS = Anatomically archaic Homo sapiens, EAHS = Early archaic Homo sapiens,
LAHS = Late archaic Homo sapiens, AN = Ante — Neandertals PS = Presapiens,
PN = Preneandertals, CN = Classic Neandertals, NF = Neandertal —like form,
MHS = Anatomically modern Homo sapiens

Results and Discussion

The influence which the temperature pulsations exerted on the dynamics of
populations made itself felt in a way that the zones of the amplitudes had a pulling effect
from equatorial direction, at the times of warming up and a pushing effect in equatorial
direction at the times of cooling down. In the peripheries, at the time of cooling down,
sharp selection effects rarely allowed the populations to be able to adapt there.

Central and Western Europe belonged to the same zones as the northern coast of
Africa. In the eastern part of Asia the pulsation-zones altered more closely, i.e. the
pulsation gradient rose more abruptly than in Europe. Consequently, at the times of
warming up, Europe constituted a larger territory and exerted a less attractive force for
the populations, which expanded from Africa than Asia did for those populations which
rolled in from the equatorial archipelago of the present day. On the other hand, at the
times of cooling down, the latter populations moved out in a southern direction more
quickly than those in Europe. It can be assumed that the Western-Central European
pulsation zone developed the most numerous typical variations of the differentiating
genus Homo, such as the most typical formations of Presapiens, Preneandertal Man and
classic Neandertal Man, for the simple reason that this constituted the largest area of all
peripheral zones. Whereas, the more abrupt fluctuation gradient in East Asia may have
kept the gene pool in the population area in continual movement, i.e. in a more
exogamous condition. As a result, this region may not have provided so easy conditions
for the development of extreme variants as Europe did.

It can be added that amphiboreal and bipolar fauna areas could also develop as a
consequence of pulsation.



Disregarding the unsettled question whether the genus Homo is of mono- or
polyphyletic origin, we can establish that this genus is of equatorial origin. Taking two
moments into consideration — the average pulsation gradient of the Earth and
manifestation during the glacials, on one hand, and the well established assumption that
alongside the Equator climatic changes exerted very slight effect, on the other hand — we
can conclude that all these as well as the polar and equatorial migrations which were
impulsed by the pulsation may have kept the starting gene pool of the Homo in a
generative status.

In the Waalian and Menapian period Homo erectus may still have lived in the
equatorial region and may only have migrated into bipolar directions in the Cromerian
interglacial and later, in the Elsterian interstadial. It looks as if humans were not able to
addpt (o cold climate in the peripheries for a long time (until the Weichselian glacial). The
climatic arrangement of the erectus finds reveals that polar directed radiations always

took place in the warm period: in the Cromerian interglacial and in the Elsterian
interstadial (Figure 2).
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Figure 2: Model of the development of various Homo formations arranged
in the phases of climate pulsations.



Thus the Homo areas show amphiboreal characteristics of Pre-Elsterian origin and a
bipolar character at the same time, though in the equatorial region the early generative
gene pool remained. Consequently, it is suggested that four isolated formations developed
in the equatorial territories of Africa and Asia as well as in the continental regions of
Europe and East Asia. This may explain the fact that at least four variations of Homo
erectus or Ante-Neandertal fossils have been known and that they are well differentiated
morphologically.

After the first two polar-directed adaptation attempts a third attempt occured in the
Holsteinian interglacial for the occupation of the periphery. In Europe this was manifested
in the so-called Presapiens formations. In the Saalian glacial the population somewhat
drew back, while in the Eemian interglacial a Presapiens radiation, as a fourth adaptation
attempt took place. On the southern hemisphere, on the contrary, it was rather Holsteinian
radiation that is worthy of note. According to the pulsation zones there was a slighter
possibility of special adaptation here than in Europe. Observably, less specialized forms
of archaic Homo sapiens, which emerged from the gene pool of Homo erectus, developed
here.

However, in the Saalian glacial Preneandertal variations can also be identified in the
northern periphery. Although the roots of Prencandertals may have reached back as far as
the interglacial before the Saalian, their probable multitudinous appearance may only
have attached to the fourth peripheric adaptation attempt. In the terrestrial parts of the
southern hemisphere the pulsation gradient was not abrupt, 1.e. the pulsation zones may
not have lasted long enough for these anatomically distinguishable forms to develop. The
typical Presapiens and Preneandertal variations only developed on the northern
hemisphere, especially in the warm periods. The ecological impulses of this fourth
adaptation attempt may give an explanation for the fact that, even today, we cannot
systematize numerous samples of Presapiens and Prencandertal variants unambiguously.
It is noteworthy that, from the Holsteinian interglacial on, the Neandertal-like
characteristic features were gradually getting dominant both in the northern and in the
southern peripheries, whilst in the equatorial region archaic Homo sapiens was not
exposed to similar adaptation and selection influences. Undoubtedly, this is a
phenomenon that resembles bipolarity.

The final occupation of the peripheric regions took place in connection with the
development of classic Neandertals and of modern Homo sapiens in the Weichselian
glacial. The attempt of classic Neandertal for a continual peripheric settling was the fifth
in the row. At the same time this was the first successful trial for the development of
populations which could properly adapt to the cold and humid periods in the peripheries.
However, the influence of the local precedents cannot be completely excluded either.
Neandertal-like characteristics can be traced back to the Holsteinian interglacial:
primarily in the northern periphery, they may have evolved gradually, because such a
degree of cold adaptation might not have ensued without any local antecedents.

The increase in the number of populations, i.e. the uneven effectiveness of
demogenetical factors, on the northern hemisphere from the end of the Weichselian
glacial made the radiation of modern Homo sapiens stemless, moreover, its selection
advantage appears to have hardly been dependent on the climate. This sixth adaptation
attempt for the occupation of the peripheries proved to be a success eventually.
Anatomically modern Homo sapiens initially emerged in the Eemian interglacial from the
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subequatorial zones, later in the Weichselian interstadial in the peripheries. Hereafter,
owing (o its effective technoculture, its position became stable.

It may not be mere chance that the time of the sixth moment in this climate pulsation
model, i.e. the beginning of anatomically modern Homo’s development of equatorial-
subequatorial origin, coincides with the time which is already suggested by the earliest
mitochondrial DNA examinations: the Eemian interglacial, ca 130-200 thousand years
ago (cf. Wilson and Cann 1992, Stringer 1993). This expansion only reached the vast
territories of Europe, Asia and Northern America 40-50 thousand years ago.

Therefore this climate pulsation model appears to reconcile some of the contradictions
between the Eve hypothesis and the multiregional model. Besides Homo erectus, it was
only the modern Homo sapiens that proved to date back to direct equatorial origin. All the
other Homo variants could be interpreted as peripheric adaptation attempts.
Consequently, the connecting link between Homo erectus and Homo sapiens may only
have been provided by that certain gene pool, which continuously existed in the
equatorial-subequatorial area even in the transition period between the development of the
two Homo species. Whereas the emerging of Presapiens, Preneandertal Man and classic
Neandertal Man may be considered as the subsequent peripheric attempts of human
evolution. The Homo gene pool, which was moving undulating among the bipolar, the
amphiboreal and the homogeneous areas, was formed depending on the existing climate
conditions. Changes in the climate could either help on or hinder the genetic connections
of the formations with a potencial of specialization.
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ADATOK A KARPAT-MEDENCE KELTAKORI N EPESSEGENEK
ANTROPOLOGIAJAHOZ

K. Zoffmann Zsuzsanna

Budapest

Zsuzsanna K. Zoffmann: Data to the anthropology of the Celtic population in the
Carpathian Basin. Results of the Penrose analysis of anthropological finds from the Celtic period
in the Carpathian Basin indicate that the Celtic population of the La Tene period assimilated the
local autochtonous population in the Western part of the Carpathian Basin who, nevertheless,
survived the Celtic invasion in a biological sense. Exchange in the population occurred, however
by the appearance of the Boi in the 3rd century B.C. or later in the Roman age. The biological
continuity of the autochtonous population living on this area since early Prehistoric times seems to
be ended around the turn of the millennium. The Transdanubian etnic groups from the Roman
period seems to be related in a significant extent with the contemporary Italian population and not
the former local population.

Keywords: Celts; Carpathian Basin; Biological continuity.

Torténeti attekintés

Kérpat-medence 6skordnak legvégsé szakasza a késo vaskor, azaz a La Téne periddus,
a kelta népcsoportok megjelenésével vette kezdetét. A teriiletre nyugat fel6l érkez6 keltak
a Krisztus eldtti 400-as évektdl kezdodbden eldszor a Dundntilt, majd 300-as években az
Alfoldet is megszalltak, hogy igy fokozatosan csaknem a teljes Karpat-medence uralmuk
ala kertljon. A kelta hoditasok azonban délebbre is folytatédtak s igy a Balkdnon,
Trdkidn és Makedénidn at egészen a gorog Delphoi vidékéig, sot Kisdzsidig is eljutottak,
hogy azutdn verességet szenvedve visszavonuljanak, s csoportjaik a II1. szdzadban ismét
csak a Kdrpat-medencében, ezittal a mai Szerémségben telepedjenek le. Tertileteinkre az
utolsé hulldmban a boiok csoportjai érkeztek Italidbol Kr.e. II. szazadban (a torténeti
attekintés Szabd 197 1-es munkdja nyoman késziilt).

Karpat-medence keltak dltal meghdditott teriiletein a kronolégiailag megeldz6
periodusban, a korai vaskorban, egyrészt az un. Hallstatt kultira hordozoi, masrészt illir
¢s szkita népcsoportok éltek, melyek a régészeti/torténeti kutatdsok szerint az idok
folyaman beleolvadtak az djonnan érkezd kelta népességbe. A biolégiai heterogenitast
még csak fokozta, hogy az eredetileg a Rajna vidékérdl szarmazo keltdk terjeszkedésiik
sordn atvonulva a mai Bajororszdg ¢és Csehorszdg teriiletein, az ottani autochton
népcsoportok toredékeit 1s magukkal sodortdk, s a késébbi idokben balkani teriiletekrol €s
Italiabdl szarmazo népesoportok jelenlétével is szamolnunk kell (Szabo 1971).

A Rajna vidékérol kiindulé kelta hoditasok masik dga dél felé, a rémaiak uralta Itdlia
felé iranyult, de meghdditottak Gallidt, Britannidt €s Hispdnidt is, mindenhol keveredve az
ott €16 Oslakosokkal (Szabo 1971).

A csaknem f¢l Eur6pdra kiterjedd kelta birodalom tehat a fentiek szerint igen eltérd
etnikai Osszetétell, igen eltérd embertani arculati népcsoportok Osszességét foglalta
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magaba, amelynek feltételezett eltéré antropoldgiai jellegét alapvetden valdszintileg az
autochton lakossdg kiilonbozdésége okozta.

A kelta periddusnak a réomai héditdsok vetettek véget, s Eurdpa teriiletének zdme
immar a Rémai birodalom részévé valt. Habar a hatdrokon beliil a Romai birodalom ismét
gazdasagi/tarsadalmi/kulturdlis egységbe foglalta az akkori Eurdpa legkiilonbozdbb
népcsoportjait, ezek autochton kultirdja még a legerételjesebb romanizdacionak is tobb-
kevesebb sikerrel, de régészetileg sokszor nyomon kovetheten, ellen tudott dllni. A
romai periédusban Kdrpat-medence egysége ismét megsziint, az uj birodalom hatdrat
ugyanis a Duna képezte, s e folyotdl keletre az un. Barbaricumban, egy, az eddig
emlitettektodl eltérd eredetd, eltérd kultirdju népesség, a szarmatdk jelentek meg.

Antropologiai elemzés

A kutatasok szerint a taxondmiailag igen heterogén Karpat-medencei keltak korében
(Nemeskéri és Dedk 1954) éppigy megtaldlhatok a bevandorlé keltdkhoz kapesolhaté
brachykran (féleg alpi €és kevésbé dindri) komponensek, mint a nordikus, mediterran €s
cromagnoid tipusok, amelyek az autochtonokra, vagy azokra a népcsoportokra lehettek
jellemzoek, melyeket vandorlasaik sordn ttkdzben asszimildltak (VIcek 1957). A torténeti
adatok ismerelében azonban 6hatatlanul felvetddik a kérdés, hogy Karpat-medencében, az
anyagi kultdra bizonyithaté kontinuitasa mellett, nyomon kovetheté-e vajon a biolégiai
kontinuitds is, egyrészt a kora- €s késod-vaskori, masrészt a kés6-vaskori keltak €s a romai
kori népcsoportok kozott.

A jelen antropoldgiai 6sszehasonlitds, melyet ezittal a Penrose-analizis jelent, tobb
nehézségbe is litkozott. Ezek koziil elsédlegesen a dundntdli és a mai szlovdkiai korai
vaskor népcsoportjainak hamvasztasos temetkezési szokdsdt kell megemliteni, ami miatt
az e teriileteken €It népcsoportok tovabbélésének vizsgalatdhoz igy a még korabbi korok
embertani leletanyagat kellett igénybe venni. A kelta korszak temetkezései biritualisak: a
csontvdzas temetkezés szokdsa f6leg a korai id6kre volt jellemz6, mig a periddus végén
mar a hamvasztds vélt dltaldnossd. Szlovdkidbdl és a Dundntilrdl ardnylag nagy szamu
kelta csontvdzas lelet keriilt embertani feldolgozdsra, s igy az irodalomban kozzétett
adatok alapjan mar Osszedllithatd volt egy statisztikai analizisre is alkalmas esetszamu
szlovdkiai, illetve dundntdli kelta sorozat. Az analizisbe — amelybe ez alkalommal
Schwidetzky (1972), Schwidetzky és Rosing (1975) és Ery (2000) eredményeivel valé
konnyebb egyeztetés végett — ezuttal csak a férfi koponyasorozatok szerepeltek — az
alabbi Icléhelyek leletei keriiltek bevonasra:

— Dunantili kelta sorozat: Apatipuszta-Telekpart, Cakohdza, Cserszegtomaj, Csabrendek.
Gorb6, Kemenesmihdlyfa, Koroncd, Lovasberény-Alsételek-Guba domb, Sztdlinvaros
(=Dunatjvdros, Dunapentele) (Nemeskéri és Dedk 1954), Kolesd-Lencsepuszta
(Kiszelyné-Hanko és Kiszely 1967), Ordod-Babot (Lebzelter 1928).

— Szlovékiai kelta sorozat: Dvory nad Zitavou, Hurbanovo-Abadomb, Hurbanovo-
Becherov majer, Trnovec nad Vdhom-Horny Jatov (VI¢ek 1957), Hurbanovo-Bohata
(Jakab 1977).

Az Alfoldon letelepiilt keltdk embertani leletanyagédt egyelére még csak néhany eset
képviseli, s ugyanez a helyzet Karpat-medence mds foldrajzi térségét illetéen is. A
vizsgdlatban igy e népcsoportok kényszerliségbdl nem szerepelhettek, kontrollként
viszont bekertiltek kelet-svdjci La Tene-kori, illetve franciaorszagi, Marne-vidéki gallok
sorozatai is.
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A kelta periédus utani iddkben Szlovakidbdl nem dllt rendelkezésre vizsgdlati anyag,
Dundntdlrél viszont a rémai korszak tobb sorozattal is képviselt a vizsgdlatban, s
ugyancsak bevonasra keriilhetett az Alfoldrél egy szarmata kori sorozat is.

Az analizis a tiz legfontosabb koponyaméret datlagainak felhaszndlasaval tortént, a
szignifikancia-hatdr 0,5%-ndl valé6 megvondsaval (P 99,5%, CR’=0,166). Az clemzésben
a kovetkez6 sorozatok szerepeltek:

— neolitikum és rézkor: gorogorszdagi neolitikum + EH periddus (Angel 1944),
Bodrogkeresztiri kultira, Baden-Kostolac-Cotofeni kultirkor (Zoffmann 1992),

— bronzkor: ukrajnai Katakomba kultira, ukrajnai Gerendavazas kultira (Konduktorova
1973), Monteuoru kultidra (Necrasov ¢és Cristescu 1973, Szoreg-C, Maros-Perjamos
kultira (Farkas 1975 nyomédn Zoffmann kz.), Osszesitett Maros-Perjamos kultira
(Zoffmann kz.), Hurbanovo kultira (Hanakova et al. 1973), Mierzanowicze Kkultira
(Wiercinski 1973), gorogorszdgi LH II. periddus, gorogorszdgi LH. III. periédus
(ANGEL 1944),

— korai vaskor: Nyugat-alpesi Hallstatt kultira , Dél-németorszagi Hallstatt kultdra
(Schwidetzky 1972),

— szkitak: Karpat-medencei szkitak (Zoffmann kz.), besszarabiai szkitak (Schwidetzky
1962), Fekete tenger-vidéki szkitdk (Konduktorova 1972),

— kés6 vaskor: szlovikiai keltdk, dunantili keltdk (Zoffmann kz.), csehorszagi keltdk
(VIcek 1957 nyomdn ZOFFMANN kz.), etruszkok, gordgorszdgi vaskor, gorogorszagi
klasszikus kor, Marne-vidéki gallok, kelet-svdjci La Tene periddus (Schwidetzky 1972),

— romai kor: Vdrna, Réma és kornyéke, Po-vidék, Karintia (Schwidetzky és Rosing
1975), gorogorszagi hellén korszak, gorogorszagi rémai kor (Angel 1951), Pécs-Sopianae
(Ery 1973), Tokod (Ery 1981), Tac-Gorsium (Ery 2000), Dél-Dunantil (Téth 1962, Ery
1968, Wenger 1968),

— szarmatdk: Alfoldi szarmatdk (Bartucz 1961).

A Penrose-analizis eredményei

Az elemzés eredményei (1. tdbldzat) az aldbbi kovetkeztetések levondsdara adnak
lehet6séget:

1) A vizsgalt 6t kelta-kori férfi sorozat szignifikdns Penrose-kapcsolatai eltéré iranyt
mutatnak.

2) A szlovakiai férfi koponyasorozatnak egyetlen szignifikdns Penrose-értéke sincs,
feltehetéen itt volt a legmagasabb az autochtonok és bevandoroltak kozotti keveredés
sordn az embertanilag egyelére még ismeretlen autochtonok részesedési ardnya.

3) Az egymidssal is szignifikdns kapcsolatban allé csehorszdgi és dundntili kelta-kori
népcsoportok esetében a Penrose-eredmények alapjan mar konkrétan megfigyelhetd az
autochtonok tovabbélése. A kordbban madr részletesen ismertetett Karpdt-medencei
alapnépesség neolitikus-rézkori-bronzkori kontinuitdsa (Zoffmann 1997, 2000, 2001)
ezittal is kimutathat6, mindkét szébanforgo sorozat szignifikdns kapcsolatban dll ugyanis
a Kdrpdt-medencei rézkor Bodrogkeresztiri és Badeni, illetve a bronzkor Maros-
Perjdmos sorozataival, ami valdsziniileg az eredeti népesség helyben valé tovdbbélésére
utal. A hamvasztdsos temetkezési ritus miatt a helyi korai vaskorbdl nincs 6sszehasonlito
leletanyag. A tovabbiak sordn a két sorozat Penrose-kapcsolatai mdr eltérnek egymadstol, a
dunéntili keltdk ugyanis, a csehorszagival ellentétben sem a szkitikkal sem a tobbi
vaskori népcsoporttal nem mutatnak szignifikdns azonossagot.
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1. tablazat. A keltakori férfi sorozatok szignifikdns Penrose-kapcsolatai.
Table 1. Significant Penrose-connections of the Celtic male series.

Series 1 2 % & 5

Gorogorszagi neolit. + EH - l -
Bodrogkereszturi k. - - -
Baden-Kostolac-Cotofeni kor - - -

Ukrajnai Gerendavdzas k. -
Monteuroru k. - - - -
Maros-Perjamos k. - - -
Szbreg-C, (Maros-Perjamos k.) - - -
Hurbanovo k. - - -
Mierzanowicze k. - - - -
Ukrajnai Katakomba k. - s l
Gorogorszagi LH.11.periédus - - - l
Gorogorszagi LH. I periodus 5 = o I =

Nyugat-alpesi Hallstatt k. - - - l .
Dél-németorszdgi Hallstatt k. > = » » &
Karpat-medencei szkitak - - B - -

Fekete tenger-vidéki szkitdk - - - hh
Besszardbiai szkitdk = = 2 l l
Szlovikiai keltak X
Csehorszagi keltak

Dunantili keltdk -
Etruszkok -
Gorogorszagi vaskor -
Gorogorszagi klasszikus periodus - -
Marne-vidéki gallok - -
Kelet-svajci La Tene periodus - -

><m '

O

|
'
|

| | < B
ol . ‘X-—-‘ 2

Virna (rémai kor) = -

Gorogorszagi hellén periédus - - -
Gorogorszagi romai kor - - -
Roma és kornyéke (romai kor) - - -
P6-vidék (rémai kor) - - -
Karintia (rémai kor) - - -
Tac-Gorsium (rémai kor) - - .
Tokod (rémai kor) - - -
Pécs-Sopianae (rémai kor) g
Dél-Dunantil (romai kor)

Alfoldi szarmatdk

(. = CR2 < 0,166, P>99,5%) 1: szlovakiai keltdk, Slovakian Celts, 2: dundntili keltak, : Transdanubian Celts,
3: csehorszagi keltdk, Bohemian Celts, 4: franciaorszagi, Marne-vidéki gallok, Celts from the Marne region,
5: kelet-svdjci La Tene periédus, Eastern Swiss La Tene Period.
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A csehorszagi sorozat viszont szignifikdnsan kotddik nemcsak a kelet Karpat-
medencei szkitdkhoz hanem a gorogorszagi vaskor, s feltehetéen ezen keresztiil az italiai
etruszk népcsoportokkal is, jelezve ezzel a népességen beliili délkeleti komponens erds
részesedési ardnydt. A romai kori sorozatokkal sem a csehorszagi, sem a szlovakiai, sem
pedig a dunantili keltakori férfiaknal nem mutatkozik szignifkdns egyezcés.

4) Az egymdshoz szignifikdnsan kot6dé franciaorszdgi Marne-vidéki és a svijci
sorozatok Penrose-értékei csaknem azonosak. Bronzkori kapcsolataik is mar a gorog
teriiletek populdciéi  felé mutatnak, s a vaskorban is a kelet-Mediterraneum
népcsoportjaival valé Penrose-eredményeik mutatnak szignifikdns azonossagot, oly
modon, hogy a nyugat-alpesi és a németorszagi Hallstatt sorozatokhoz vald koétédésiik
mindenképpen a kozép-eurdpai autochton komponens késd vaskori tovabbélésére is utal.
A két kelta sorozat itdliai etruszkokkal valé szignifikdns kapcsolatanak folytatasaként
ugyancsak igen erés szignifikdns Penrose-azonossag figyelheté meg az itdliai,
gorogorszagi és Karpat-medencei rémai kori sorozatokkal is, jelezve e népességnek a
Roémai birodalom terjeszkedésével parhuzamos térhoditdsat.

5) A fentebbi eredmények arra engednek kovetkeztetni, — ezittal most mdr csupdn a
dunantdli népcsoportokra korldatozva az 6sszegezést — hogy az eredetileg igen jelentds
autochton elemet is magdba olvaszté dundntili keltakori népesség, a jelen vizsgalati
modszerrel, a Rémai birodalom idejében mar nem kovethetd nyomon, s a Karpat-
medencének — legaldabbis ami a dunantili részét illeti — a neolitikumig visszavezethetd
autochton lakossdga, a rémai invaziot mar — embertanilag is kimutathaté mértékben —
nem élte til. A népességeserére vagy a Karpat-medencei rémai uralom elsé periédusaban,
vagy — a rémai korban a Dundntilon jelentés mértékben megfigyelhetd, autochtonnak
szamité kelta régészeti hagyaték tantubizonysdgdanak megfelel6en — esetleg korabban, még
az 1taliai boiok pannoniai betelepiilése sordn (Szabo 1971) jatszodhatott le, abban a
periodusban, amelynek embertani leletanyaga sajnos, a temetkezési ritus hamvasztdsos
volta miatt, sem taxonémiai, sem biostatisztikai médszerekkel nem kutathato.
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EUROPID ES MONGOLID KQPONYAK
MEGKULONBOZTETESE
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Thoma, A.: Discrimination between europoid and mongoloid skulls. A new discriminant
Jfunction, between the two geographical races, is presented.
Keywords: Craniometry; Statistics; Races.

A cfmben meghatdrozott feladat elsésorban az avarkori leletek vizsgdlatdndl jelentke-
zik. Megoldésa lehet leir6-morfologiai is, megfeleld tapasztalattal (Liptak 1980). Metri-
kus megkiilonboztetésre Schwidetzky (1986) dolgozott ki egy diszkriminans fiiggvényt:

R =-0,0072 x, - 0,1152 x, + 0,1234 x5 + 0,0574 x4 - 22,0429,

ahol x;: szimotikus index, x,: orrkiugrds szoge, x;: nasomaldris szog, x;: zygomaxilldris
sz0g.

Ha R pozitiv, a koponya mongolid 98,7%-os valdszinliséggel. A négy jelleg koziil a
szimotikus index (vagy szog) az egész Homo sapiens fajon beliil az egyik leghatdasosabb
elkilonitd jelleg. Meghatdrozdsiahoz azonban a draga és ritka szimométer sziikséges. Az
orrkiugrds szoge csak kevés koponyan mérhetd, mivel az orrcsontok gyakran sériiltek. A
zygomaxilldris szoget a subspinale pontndl mérjiik, amely gyakran csonttarajon fekszik,
tehaat anatomiailag pontatlan.

Magam egy masik megkiilonboztetd fliggvényt szamitottam (Thoma 1985):

X =0,63339x + 0,89328y.

A két jelleg kozil x a nasomaldris szog (Martin 77) és y a harant homlok-falcsonti jel-
76 (Martin 9:8) 100-hoz val6 kiegészitése. A szamitas alapjaul Debetz (1951) mongdliai
0sszehasonlité anyaga (N=117), tovabbd norvég (Schreiner 1939, Howells 1973, N=110),
orosz (Guszeva 1965, N=1238) és francia (Olivier, kézoletlen, N=125) koponydk szolga-
tak. Nemi  kiilonbségek  nincsenek. A két jelleg  kozotti  korrelacié
r=0,236.

A nasomaldris szog (77) meghatdrozasa céljabdl lemérjiik a nasion valamint a jobb és
bal frontomalare orbitale pontok kozotti haromszog oldalait (1. dbra). A szoget cosinus-
tétellel szamitjuk:

b® + ¢? -2’
2 be
ahol b €s ¢ a haromszognek a szog melletti két oldala. A nasomaldris szog kozepes értékei
140° és 145° kozott helyezkednek el. Szibériai koponydk dtlaga 146,7°, orosz dtlag
138,6°, francia atlag 138,7°.

cosa=



Diszkrimindns fiiggvénytink elvdlasztd értéke: X = 120,756.

nasion

fmo fmo

1. abra: A nasomaldris hdromszog.
Figure 1: The naso-malar triangle.

Ezen feliil a koponya Eszak-dzsiai mongolid, ezen alul europid, 88%-os elméleti valé-
szinliséggel. Ez a val6sziniiség a normadlis eloszldson alapul, mivel az egyéni méretek csak
a francia koponydk esetében voltak ismeretesek. Az elvdlaszté fliggvény tehdt éppoly
hatékony mint a férfi és n6i koponydk megkiilonboztetésére szolgdlo, ismert fiiggvények.
A gyakorlatban jobb ennél, mivel az elméleti eloszlasok szarnyain a valosagban semmi
SIncs.

Marcsik Anténia professzor volt szives kozolni velem 12 mongolid avar koponya mé-
reteit. Szivességéert e helyen mondok koszonetet! X-Ertékeik a kovetkezok:

Férfiak 121,826, 127,088, 122,792, 133,020, 125,992, 128,983,
Nok 125,259, 122,528, 130,320, 123,792, 123,148, 121,713.

Ilyen médom mindegyik koponya fiiggvényilink mongolid tartomdnydba keriil. - Mds
példa: az észt neolitikum ,harcibard-kultirdjabol* szarmazo, északi tipusi koponydk dtla-
ga = 109,985, szélsoségesen europid €rtek.

Modszeriinkhoz nem kell mds mint tolokorzé, tapintokorzd és zsebszamitogép. Az
antropolégus ellendrizheti vele leir6-morfoldgiai diagnézisait, és bizonyitékként kozodlheti
az X-ériékeket.
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Abstract: Throughout the history of anatomical studies, humans and animals have been
studied differently. Human medicine has characteristically driven research, while animals often
served as indispensable substitutes in everyday autopsy work. The alternating and complementary
roles played by humans and animals as subjects of pathological investigations have indirectly
influenced their roles in archaeological enquiry. In this paper, human and animal remains from
archaeological excavations are compared in terms of morphology, aetiology and taphonomy, in
order to appraise the relevance of results in human palaeopathology to anomalies recorded on
animal bone finds.

Keywords: Archaeozoology,; Palacopathology: Aetiology; Taphonomy.

Introduction

Recently, palacopathology has attracted increasing attention as a cutting edge branch
of physical anthropology, not last owing to advances in sophisticated research techniques.
Studying the majority of anomalies in ancient human skeletons, however, falls within the
boundaries of macromorphology, a method still dominant in the pathological study of
animal bone finds. Several problems in the archacology of animal disease, therefore, may
be of interest to researchers in both physical anthropology and archaeozoology.

This paper reviews the origins of and similarities between the osteomorphological
analysis of human vs. animal disease in archaeology. Is the human/animal dichotomy in
palacopathology arbitrary — a result of people's fascination with their own species?
Fundamental differences in research history, theory and method are reviewed to answer
this question.

Research history

AD 2nd century Galenism, the ruling thought in medical science throughout the
European Middle Ages, acquired anatomical information by the study of animal carcasses.
This fell in line with the subsequent ban by the Catholic Church on dissecting human
bodies. However, already in his 1224 edict regulating medical studies, Emperor Frederick
IT of the Holy Roman Empire ordered the dissection, every five years, of people who had
died in hospitals or had been executed (Mayer 1927). As the autopsy of human bodies
became increasingly acceptable, parallel investigations of animals have been put onto the
back burner in anatomical research. Finally, it was probably the seminal work by Vesalius
in 1534 [1967], "De humani corporis fabrica" which expressed most consistently the then
revolutionary idea that while the dissection of animal bodies is an important source of

29



scientific information, it is no substitute for the first hand study of the human body in
medical science.

The development of veterinary anatomy in the so-called "Western World" has never
recovered from this shift in emphasis. Characteristically, when the first veterinary
nomenclature (directly relevant to archacozoological studics) was drafted in Bern,
Switzerland, in 1895, it was modelled after the Baseler Anatomischer Nomenklatur,
developed in the same year. Today's Nomina Anatomica Veterinaria (NAV) was adopted
in 1967 from the nomenclature used in human medicine as revised in Paris in 1955 (Fehér
1980). Similarly, Rudolf Martin's standardised system of human osteometry served as a
basis for the systematic measurement of animal bones (Duerst 1926) in archacozoology.

A recent exception of anecdotal significance is the historical application of DNA
studies. The first ancient DNA molecules were recovered from the skin of a stuffed
quagga (Equus quagga), an extinct wild Equid from South Africa (Higuchi et al. 1984),
while studies on a human mummy from Egypt followed "only" a year later (Pddbo 1985).

Animal palacopathology has also developed on the fringes of investigations into
ancient human disease. The first comprehensive work by R. L. Moodie (1923)
summarised data on disease in both human and animal palaeontology. Another book,
which dealt exclusively with pathological animal remains, was published in Hungary by
Andrds Tasnddi Kubacska (1960), who studied animal disease in both invertebrate and
vertebrate palacontological finds. Meanwhile, shorter review papers on animal discase in
archaeozoology were written, for example, by von den Driesch (1975), Siegel (1976) and
Van Wijngaarden-Bakker and Krauwer (1979). Baker and Brothwell (1980) co-authored
the first palacopathological book with an entirely archaeozoological focus, i.e. discussing
anomalies on animal remains recovered from ancient cultural contexts. Pathological
phenomena observed on animal remains have been consistently described in individual
site reports by many, including the late Sdandor Bokonyi, as well as the scholars of the
"Munich School" of archaeozoology. Such information, however, has tended to remain
isolated in sometimes hard to come by publications.

Differences between human and animal palaeopathology

In this paper, an attempt is made to explain the current, relatively underdeveloped
state of animal palaeopathology in archaeology through contrasting its most specific
features to those of human palaeopathology.

Differences in objectives

One difficulty animal palacopathology faces is that, beyond technical similarities, only
a few of the principles of similar studies on human bone are applicable to it. The
objectives of human palacopathological research, recently put forward by Miller et al.
(1996), include:

1. The diagnosis of specific diseases in human remains,

2. The analysis of the impact of diseases in human populations through time and space,

3. The clarification of evolutionary interactions between humans and disease.

Evidently, these requirements can be met at best partially by animal palaeo-
pathologists for the following reasons:



Ad 1. Diagnostic protocols developed in physical anthropology are not directly relevant to
morphologically heterogeneous animal remains.

Ad 2. Currently, although disease and injury observed in archaeozoological assemblages
may be of help in the interpretation of various forms of animal exploitation, data
seem to be too scattered to permit outlining of coherent diachronic or geographical
trends.

Ad 3. Evolutionary interactions between the animal world and disease are immensely
complex and manifold, in fact, they are simply intangible at the present level of
understanding animal palacopathology.

Within an archaeological context, the different objectives of animal palacopathology
are not only dictated by necessity. Ideally, the study of diseased animal bones from
cultural contexts should be aimed at:

1. Diagnosing pathological laesions, understanding their taxonomic variability and
developing adequate protocols for their description,

2. Elucidating a special aspect of the human/animal relationship at a given time/place
(mundane animal exploitation, ritual treatment etc.) as indicated by pathological
phenomena,

3. Creating an interpretative framework within which pathological observations can be
integrated for the purposes of hypothesis testing.

These objectives may look modest, but are intrinsically more complex than those set
out for human palacopathology. At the root of the difficulties lie further differences
between the pathology of humans and animals.

Different selection pressures on living populations

The classical point made by Moodie (1923) seems applicable for early humans and
wild animals alike: "No constitutional diseases [of the bison] are known, nor should we
expect to meet any. Animals afflicted with disease or injury, whether young or old, very
soon succumbed to the hostile acts of predatory animals or man. Few survived sufficiently
long for osseous changes to develop, for life with the ancient bison was a fierce struggle
for existence".

In the spirit of the Hippocratic Oath, however, keeping the patient alive became a
priority in western medicine. Consequently a number of chronic conditions reach an
advanced stage in which the skeleton is severely affected. In the case of animals, such
disease either results in early natural death or emergency culling. Manifestations of
human disease in the skeleton are thus better understood, although the lack of modern
reference collections is a problem even in human palaecopathology (Sandison 1968).

In contrast to Moodie's 1923 statement, deformations of the skeleton in wild animals
vary between broad limits depending on the degree of selection pressure. For example,
moose remains from Kenai Peninsula (Alaska) and Isle Royale (Lake Superior, MI) have
exhibited ample evidence of skeletal pathologies related to age, nutritional status, genetic
and/or environmental causes (Peterson et al. 1982). Such animals typically fall victim to
animal predation in populations, which are regularly preyed upon. Even traditional
hunters, however, could easily take animals of prime age and condition using
sophisticated hunting techniques and thus did not need to harvest only substandard
individuals Kay (1994). Wild animal remains in archacological assemblages therefore
may be biased by human behaviour presenting an unusually low percentage of diseased
prey items in comparison with, for example, wolf kills.
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Archaeological evidence also suggests that the lives of top predators are less directly
affected by a variety of disorders. Although handicapped carnivores sooner or later will
be at disadvantage in the "struggle for life" and starve to death, at least they are less
acutely threatened than disabled herbivores.

Specifics of skeletal morphology

Human medicine has to deal with only one species. Veterinary science, even in its
form reduced to the treatment of farm animals, is often confronted with particular features
characteristic of only one of many species. Osteological symptoms are directly dependent
on the specific skeletal morphology of animals and their allometry.

Differences are evident in the pathological deformation of bones whose presence or
peculiar morphology is limited to certain taxonomic groups (Bartosiewicz 2000). The
situation is more complex when the incidence of laesions is reviewed between taxa in
comparable regions of the skeleton. The percentual distribution of bone fractures in two
gross animal groups, the orders of Carnivora and Artiodactyla respectively, are
summarised on the basis of pooled data by Baker and Brothwell (1980) and Bokonyi
(1984) in Figure 1. The trend shown in this graph largely corresponds to several decades
of independent, modern-day clinical statistics recorded at the University of Veterinary
Sciences in Budapest (Tamads 1987).

pelvis

Figure 1: Anatomical differences between the percentual distribution of
bone fractures in even-toed animals (Artiodactyla, n=93, full circles) and
carnivores (Carnivora, n=74, open circles).

The greatest differences between Carnivora and Artiodactyla, apparent in the relative
frequency of radius and ulna fractures, clearly illustrate the point in question. Fractures of
the human forearm in archaeological assemblages can be interpreted as consequences of
intraspecific, interpersonal violence (e.g. Angel 1974, Salib 1968, Ortner and Putschar
1985) within the context of bipedalism. The healing of such fractures is also common in
the similarly well-developed ulna and radius of carnivores (Baker and Brothwell 1980,
Table 1), since healing may have been facilitated by the complementary roles of these
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parallel bones as well as the relatively small body weight exerted on the injured limb. The
healing of this trauma, however, is exceptional in large herbivores (Tamds 1987) whose
radius is the only weight bearing bone in the forearm. The bad prognosis of radius
fractures in this latter group is directly illustrated by the rare occurrence of healed
fractures in the radius of horse or cattle at archaeological sites.

Differences in deposition

Most human remains are found as articulated skeletons at archaeological sites.
Therefore laesions in the same individual can be studied comprehensively, in relation to
each other. Age, sex and social status can also be often reconstructed from the mode of
burial. To most physical anthropologists, having to work with disarticulated and mixed
skeletons is rather a curiosity than standard practice. Difficulties involved in drafting an
anthropological profile from such materials is clearly illustrated by a recent analysis of
1388 vertebrac from a Byzantine Period mass grave near the Old City of Jerusalem
(Nagar et al. 1999, Figures 5-7). It is under such complex circumstances when a large and
reliable database becomes even more indispensable in drawing conclusions, a problem
constantly haunting the unexplored corridors of animal palacopathology.

Animal remains, most typically originating from food refuse, are brought to light as
isolated fragments, often in secondary positions. Animal burials are more an exception
than a norm. One of the few examples when pathological phenomena may be reviewed by
individuals is protohistoric horses, enterred in graves throughout Central Europe (Ambros
and Miiller 1980, Miiller 1985, Miiller and Ambros 1994, Takdcs et al. 1996). In Figure
2, the number of laesions identified on individual animals in these cemeteries is compared
to similar data recorded in inhumation graves. Amongst the increasing number of human
palacopathological analyses, a classical prehistoric set of data by Regdly-Mérei (1962)
was singled out for comparison. Potential bias caused by taxonomic and, in fact,
chronological differences in morbidity was minimised by standardising the incidence of
laesions only to pathologically affected individuals (100 %). In light of the different
sample sizes (humans in 232 graves were compared to 131 horse burials), the statistical
significance of the striking similarity apparent in Figure 2 had to be tested. The
homogeneity of distribution within the categories defined on the basis of the observed
frequencies of laesions was studied on the basis of Table 1.

Table 1. The observed and expected numbers of laesions by individual
in human and horse burials.

Co-occurrence Human Horse Total
of laesions observed expected observed expected
single 122 116.3 60 65.7 182
double 77 76.7 43 43.3 120
triple 22 25.6 18 14.4 40
quadruple 7 47 5 4.3 12
multiple 4 5.8 5 3.2 9
Total 232 131 363
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Figure 2: The relative frequencies of pathological laesions
in human (n=232) and horse (n=131) burials.

Differences between the frequencies of co-occurring (double, triple, etc.) laesions in
human and horse skeletal assemblages are characterised by a Chi* = 3.788 value (df = 5, p
< 0.100; Wilhams 1979) and thus should not be considered statistically significant: the
distribution of laesions is comparable in human and animal skeletons deposited in similar
ways. (It was hypothesised that the chances of some multiple pathological phenomena
having been accumulated independently of each other throughout the individual's life
were similar in humans and horses).

Evidently, horse is a very special animal in terms of palacopathological diagnoses.
since it has been accorded a near-human treatment in many burials, particularly during the
Migration Period of the Carpathian Basin (Bartosiewicz 1998). Similarly to common
anthropological finds, the age, sex and stature of such horses can be estimated to
complete the diagnostic picture. Skeletal finds of horse thus illustrate most clearly the
dramatic difference between the diagnostic values of complete skeletons and isolated
animal bone fragments in food refuse.

Fragmentation, fossil diagenesis and bone preservation

It is evident that heavily leached and badly eroded bone fragments are difficult to
recognise, something that has a direct bearing on the identification of pathological
laesions as well. Owing to the greater relative surface of fragmented materials, deposits of
discarded animal bone are more prone to this loss of information as well. Increased
mineralisation may render sophisticated methods of laboratory diagnosis useless. Aside
from the loss of organic compounds, indispensable for the identification of certain
diseases, the absorption of new elements creates additional bias as was the case with the



magnetic resonance imaging of subfossil cattle bone, whose results could not be evaluated
owing to contamination by ferrous soil substrates (Bartosiewicz et al. 1997a).

At the other extreme, a less evident source of bias should be reckoned with. Some
well-preserved excavated specimens may exhibit surface deformations that, although
pathological, were likely mild or asymptomatic in the living individual (Miller et al.
1996). Smaller laesions on the bones of wild animals in the archaeological material may
fall within this category. Not even diagnostic criteria of modern medicine include all
subtle changes often visible only on "dry" bone such as excavated specimens.

Conclusions

Palaeopathological studies of humans and animals differ on many levels. In spite of
these discrepancies, however, the systematic study of disease-ridden animal bone in
archaeological assemblages can be best evaluated in light of advancements in human
palacopathology. Although fundamental differences between the manifestations and
diagnoses of skeletal disorders in humans and animals determine the course of
palacopathological research in archacozoology, many useful analogies are still available
in physical anthropology.

Relatively close parallels can be drawn between markers of occupational stress in
humans and draught animals, although the forms of skeletal symptoms and the bones
involved may strongly differ. The progressive nature and often symmetric manifestation
of such conditions, however, cross-cut taxonomic boundaries (Bartosiewicz et al. 1997b).

Experience gained in human palacopathology is also more directly adaptable to
diseases of ancient pets and high status animals such as dog and horse. Not only were
such animals frequently sheltered from rigorous natural selection and enterred in formal
burials; the treatment of their ailments is also most advanced in modern veterinary
medicine. For example, the unusually detailed knowledge of bone neoplasia in dogs
(Baker and Brothwell 1980, Fig. 2) may be a combined product of cumulative inheritance
in modern dogs and distinguished attention paid to this condition during the late 20th
century.

When unaccounted for, the differences between human and animal palacopathology,
listed in this paper, have the potential of creating noise in the interpretation of
deformations in ancient animal bone. However, a thoughtful, multidisciplinary integration
of modern medical and veterinary information with excavation data, as well as the
expansion of relevant archacozoological collections will help to further advance research
into animal palaeopathology.
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FOGAK ALAKI ANOMALIAI A 8. SZA;ADBOL
(BALMAZUJVAROS-HORTOBAGY-ARKUS)
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'Szegedi Tudoményegyetem, Természettudoményi Kar, Embertani Tanszék, Szeged
’Szegedi Tudomdnyegyetem, Altaldnos Orvosi Kar, Fogdszali és Szédjsebészeti Klinika, Szeged

Marcsik, A. and Kocsis, S.G.: Anomalies of tooth shape from the 8th century (Avar period)
in Hungary (Balmazijviros-Hortobdgy-Arkus). The tooth shape anomalies were grouped
acconding 1o types of tooth. The single and multiple anomalies were reviewed on the basis of 441
teeth. The authors emphasize two specimens with serious and very special enamel hypoplasia
(grave 28) and with multiple developmental anomalies (grave 48). Considering the various forms
(relating to structural, numerical and positional anomalies), it can be presumed that the series
shows ethnical isolation.

Keywords: Toooth shape anomalies; Avar period; Enamel hypoplasia.

Bevezetés

A Balmaziijvaros-Hortobagy melletti Arkus major homokbanydjaban 1959-60-ban H.
Té6th Elvira egy avar kori temetd feltdrdsat végezte el (51 sir), és a 8. szdzadra datdlta (H.
T6th 1960, 1961 és szives kozl.). A temetd régészeti emlékanyagban rendkiviil gazdag
(aranyozott Gvgarnitira, l6szerszamok, kardok, fjak, stb.). Sok a lovas és a koporsos
temetkezéEs.

Boéna Istvdn szobeli kozlése szerint az Arkus major homokbénya teriiletén feltart
temetd akkori népessége az un. korszerfitlen, ,,nomad” katonai vezetdréteghez tartozott,
akik az avar birodalom utolsé évtizedeiben uralmuk alatt tartottdk az erre az idére madr
mindeniitt megtelepiilt, dllandé falvakban €16 foldmiiveld-dllattenyésztd lakossagot.

A jelentds régészeti emlékanyag miatt valt fontossd a széria embertani leleteinek
feldolgozdsa (Marcsik és Kocsis kézirat). Ezek megtartdsa kozepesnél rosszabb, tobb
esetben csak csonttoredékek dlltak rendelkezésiinkre. T6bb koponya posztmortem torzult,
ami lehetetlenné tette a metrikus értékek felvételét. A vizsgalatra alkalmas 40 egyénbdl 16
a férfi, 15 a n6, és 9 a meghatarozatlan, ahova az Inf. 1. és II. korcsoport tartozik.
Metrikus elemzésre 17 koponya (7 férfi, 10 nd) és 10 egyén postcranialis vaza volt
alkalmas. A férfiak inkdabb meso-dolichokran, a ndk brachykran tendenciat jeleznek.
Taxonémiai elemzést 12 esetben lehetett elvégezni (4 férfi, 8 nd). A koponyak jorészt az
europid nagyrasszhoz tartoznak kisebb mértékben mongolid, illetve europo-mongolid
clemekkel (8., 10., 14., 21., 34. sirok). (A mongolid jellegek megéllapitdsa a koponya
morfoldgiai varidcidin, igy a fossa canina kitoltottsége, homlok hajlottsdga, keskenysége
¢és hirtelen Osszesziikiilése, az orrcsontok alkotdsa, az orrhdt alacsonysdga, az orrgyok
keskenysége, a sutura nasofrontalisnak a sutura frontomaxillarishoz viszonyitott
magasabb helyzete alapjan tortént).
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A csontvdzak elemzése sordn feltiint a fogakon mutatkozé nagy szamu és sok féle
alaki variacid, amely kiemeli ezt a szériat az avar kori leletek sorabodl, és ezért jelentdsnek
tartottuk a széria ilyen szempontok szerinti feldolgozasat is.

Anyag és modszer

Az antropologiai vizsgalat targyat képezd 40 egyén csontvazabol (SzTE Embertani
tansz¢ék gytijteménye) 31 koponyahoz tartozé fogak alaki rendellenességeit vizsgalhattuk
meg. (frontalis fogak szdma 112, premolarisoké 137, moldrisoké 192). Brinch és Mgller
Christensen (1949) munkdja nyomdn a fogak ADI értéke 48%.

A fogak varidci6inak, fejlédési rendellenességeinek leirdsdhoz Thoma’s Oral
Pathology c. konyvet (Gorlin és Goldman eds. 1970) vettik alapul. Az alaki
rendellenességeken kiviil azokat a fogszam-, szerkezeti-, helyzeti- és el6torési
rendellenességeket is megfigyeltiik, melyek Osszefiiggésben lehetnek a fogak alakjanak
megvdltozdsdval.

Eredmények

A megfigyelt alaki rendellenességeket fogtipusok szerint csoportositottuk, melyek
megoszlasat az 1. tabldzat mutatja.

1. tablazar. Alaki rendellenességek megoszldsa fogtipusonként.
Table 1. Distribution of tooth shape anomalies acconding to types of tooth.

Anomadlidk tipusai Fels6 fogak Alsé fogak
(Types of anomalies) (Upper teeth) (Lower teeth)

Frontfogak (112: 63 felso, 49 als6)
(Frontal teeth 112: upper 63, lower 49)

lapétalakisag 17 15
(shovel shaped)

talon csiicsok 25 1
(palatal cusp)

disztdlis zomdncszél megerésodése 25 8
(pronounced cusp formation of distal marginal ridge)

foramen cecum 9 -
korona-gyokeéri bardzda 13 -

(palatinal groove)

Kisorlok (137: 79 felso, 58 als6)
(Premolars 137: upper 79, lower 58)

buccalis szamfeletti csiicsok 2 4
(buccal supernumerary cusp)
lingualis szamfeletti csiicsok - 10
(lingual supernumerary cusp)
molarisatio = 1

(molarisation)
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1. tablazat folytatasa.
Table I continued.

Anomalidk tipusai Fels6 fogak Alsé fogak
(Types of anomalies) (Upper teeth) (Lower teeth)

Kisorlok (137: 79 felso, 58 alsé)
(Premolars 137: upper 79, lower 58)

centralis csticsok ¥ -
(central cusp)

kettds gyokér 18 -
(double root)

gyokéri invaginatio - 10
(radicular invagination)

hypotaurodontia 6 6
(hypotaurodontism)

Nagyorlok (192: 106 felso, 86 also)
(Molars 192: upper 106, lower 86)

Carabelli csticsok 41 -
(Carabelli cusp)

Bolk csticsok 6 8
(Bolk cusp)

szamfeletti csticsok zdrdlécen 28 1
(supernumerary cusp in marginal ridge)

szamfeletti 0. cslicsok - 8
(sixth cusp)

szamfeletti 7. csiicsok - 2
(seventh cusp)

centralis csticsok 8 -
(central cusp)

compressio 12 -
(compression)

csapfog -
(peg shaped)

zoméncnyelv 35 34
(enamel tongue)

zomancgyongy 2 -
(enamel pearl)

szamfeletti gyokér - 12
(supernumerary root)

OsszenoOtt gyokerek 19 b}
(fusion of roots)

Hypotaurodontia 9 9
(hypotaurodontism)
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Az alaki rendellenességekkel — Osszefiiggd fogszam  csokkenést  (szambeli
rendellenesség) a csirahidnyos esetek mutatjak. Egy koponyan (29. sir) az egyik oldali
felsé harmadik, két koponyan mindkét felsé harmadik (8. és 50. sir). egy koponydn pedig
a két als6 harmadik 6rl¢ volt csirahidnyos (10. sir). Egy esetben az Osszes harmadik
drléfog hidnyzott (4. sir), egy masik esetben a fels¢ harmadik 6rlék és az alsé kozépsod
metszOk voltak csirahidnyosak (12. sir). Ennél a koponyandl az egyik oldali harmadik 6rl6
csapfog alakd volt (1. dbra), de a masik oldal tires alveolusdnak alakja is csapfogra utal.

I. dbra: Hortobégy-Arkus, 12. sir, microdont fog 48 (rontgenfelvétel).
Figure 1: Hortobédgy-Arkus, grave 12, microdont tooth 48 (X-ray picture).

A 48. sirbdl szarmazoé koponydban a harmadik molarisok csirahidnya mellett az Osszes
premolaris is hidnyzott a tejmolarisok persistdlasa mellett (2. és 3. dbra).

: e :
2. dbra: Hortobagy-Arkus, 48. sir, csirahidny 18, 15, 14, 24, 25, 28;
persistald fogak 55, 65, torsio 12, 22, diasztéma.
Figure 2: Hortobagy-Arkus, tooth-germs 18,15,14,24,25.28;
persistens teeth 55, 65; torsio 12, 22, diastema.
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3. dabra: Hortobagy-Arkus, 48. sir, csirahidny 24, 25, 28; persistdlt fog 65 (rontgenfelvétel).
Figure 3: Hortobdgy-Arkus, grave 48, tooth-germs 24,25, 28; persistens tooth 65 (X-ray picture).

A taurodontizmus rendellenesség besoroldsa tigy az alaki mint a szerkezeti anomalidk
csoportjdba meglehetdsen problematikus. Az drkusi széridban megjelenése a premolaris
¢és molaris fogakon viszonylag magas (4. dbra).

4. dbra: Hortobagy-Arkus, 42. sir: hypotaurodont fogak 16, 26 (rontgenfelvétel).
Figure 4: Hortobdgy-Arkus, grave 42, hypotaurodontism 16, 26 (X-ray picture).

A szerkezeti rendellenességekre vonatkozéan - feltehetéen — nutritiv eredetii
zomdnchypolasidt 30 fog esetében (8 koponya: 8, 14a, 19, 21, 26, 29, 34, 50. sir)
¢észleltiink, f6éleg a molaris fogakon, ritkdbban a frontfogakon. Gyulladasos vagy traumas
eredetli hypoplasias foltot két alsé premolaris fogon (2 koponya: 13 és 42. sir) taldltunk,
tovabbi silyos zomanchypoplasiat egy koponya (28. sir) elsé molaris fogain figyelhettiink
meg (5. dbra).
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S. abra: Hortobagy-Arkus, 28. sir, zoménchypoplasia 46,
tuberculum sextum 47, occlusalis csiicsok 48.
Figure 5: Hortobdgy-Arkus, grave 28, enamel hypoplasia,
tuberculum sextum 47, occlusal cusp 48.

Az alsé bolcsesség fog impactdloddsa dltalaban gyakori jelenség (Hellmann 1963,
Levesque et al. 1981), az arkusi anyagban kifejezett (6 dbra). Elérehaladott foghelyzeti
rendellenesség 9 fognal (5 koponya: 10, 34, 36, 38, 48. sir) volt. Egy esetben a 3.
molarisok csirahidnya miatt az alsé 7-ek distalis irdnybdl tortek el6 €s eléredoltek a 6-ok
felé (10. sir). Mdsik esetben az alsé 3. molaris 90°-ban elfordult (34. sir). Erésen torzids
volt tovabbi két koponydban az alsé szemfogak, illetve a felsd kismetszok (38. és 48.
sirok). Ez utébbindl (48. sir) a metszok €s a szemfogak kozott diastema is volt. Egy
esetben (36. sir) a vaskos gyokerii fels6 bolcsességfog impactdlddott. Ez utébbi valamint
a mar leirt teymolaris persistaldsa egyuttal el6torési rendellenesség is.

6. abra: Horlobégy—’A'rkus. 30. sir, impactalt fog 48 (rontgenfelvétel).
Figure 6: Hortobagy-Arkus, grave 30, impacted tooth 48 (X-ray picture).

Megbeszélés

Az eredményekbdl megallapithatjuk, hogy a Balmazdjva’ros-Horlobzigy-Arkus
homokbéanya avar kori temeté koponydinak fogain sokféle, gyakrabban vagy ritkabban
elofordulé alaki rendellenesség taldlhato. Ezek az alaki rendellenességek a frontfogak
lapat alakisdga, a palatindlis csiicsok képzddése, a foramen cecum és a koronai gyokéri
bardzda megjelenése valamint a szemfogak distalis zomadncszéleinek megerésddése. A
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kisérlokon buccalisan és lingualisan valamint occlusalisan is el6fordulhatnak szamfelett
csiicskok. Gyakori volt a kettos gyokér, a gyokéri invaginatio (mély bardzdaképzodés) és
a hypotaurodontizmus. A nagyorlé fogakon a gyakori Carabelli csiicsok mellett Bolk
csticsok és szamfeletti occlusalis csticsok (zardlécen, centralisan, illetve a 6., 7. csiicsok)
valamint a korona kompresszidja, a bdlcsességfog csapfog alakja fordult el6.
Zomdncnyelv €és zomdncgyongy képzOdés mellett szamfeletti gyokérképzddés, illetve
gyokér 0sszenoveés és hypotaurodontizmus fordult eld.

Kiilonos figyelmet érdemel az egyes alaki rendellenességek Osszefliggése mas
rendellenesség csoportokkal. A szerkezeti rendellenességek kozvetleniil okozhatjdk a
fogak alakjdnak megviltozasat. Szembetiiné ez a 28. sir esetében, ahol a frontfogakon és
az els6 molarisok rdgofelszinén az eredeti alak szinte felismerhetetlenné valt. A
csirahidnyos esetekkel egyiitt eléfordulé csapfogak arra utalnak, hogy a két jelleg kozott
osszefliggés van (Hellmann 1936, Levesque et al. 1981). Itt az alaki rendellenesség
megjelenése megelozi a fogszam csokkenés manifesztdloddsat (12, sir). A fogak
alakjdnak rendellenessége sok esetben a fogak helyzetének megvéltozasahoz vagy
nehezitett el6toréséhez vezet (kiilondsen szembetilind ez a 36. sir esetében).

Az irodalmi adatok alapjan a fogak fejlédési rendellenességei dltalaban 6roklodo
etiologidju elvdltozdsok (Schulze 1964). Az drkusi anyagban a halmoz6dé sokféle alaki
(ezekkel Osszefiiggd szerkezeti, szambeli, helyzeti) rendellenesség alapjdn feltételezhetd
ennek a széridnak az etnikai izoldltsdga. Itt kell megemlitentink, hogy a non-metrikus
Jellegek 0sszehasonlito vizsgdlata sordn kitiint, hogy az arkusi széria az avar kori szériak
embertani anyagatol teljesen eltérd (Finnegan és Marcsik 1979).

A sokféle (és részben 6roklodd) alaki anomalidkon kivil fontosnak tartjuk két egyén
sulyosabb fogfejlodési rendellenességének ismertetését.

I. Occlusios felszin zomédnchypoplasidja (28. sir) (5. dbra)

Mind a négy elsé molaris occlusios felszinén silyos zomanchypoplasia alakult ki
bemélyedések, kiemelkedések formdjaban, szabdlytalan, durva felszint alkotva. Az
irodalomban ezt a format ,mulberry molar”, Moon’s molar, stb. néven taldljuk
(Aufderheide ¢és Rodriguez-Martin  1998).  Etioldgiai tényezdjeként emlithetd a
kongenitadlis szifilis késéi formdja (Aufderheide és Rodriguez-Martin 1998; Ortner és
Putschar 1981), illetve a rachitis (Ortner és Putschar 1981). A kongenitalis szifilis tovdbbi
megjelenési formdja a ,Hutchinson’s” incisors, amelyek esetiinkben az alsé metszokre
vonatkozdan szintén feltételezhetd. Etioldgiai tényezoként a rachitis 1s szamitdasba johet,
megemlitendd azonban, hogy a rachitis csontokra vonatkozé morfoldgiai jelleg egyiittese
hidnyzik (gorbiilt tibidk, femurok, quadrat koponya, stb.). Turner II (1993) torténeti
embertani anyagon nem taldlt bizonyitott mulberry molarist vagy Hutchinson metsz6t,
melycket kongenitalis szifilisz okozott volna, masrészt nem taldlta a felnétt oszteoldgiai
és gyermekkori fogpatoldgidas elviltozasok példajat az adjvilagb6l. Ez a tipusi
zomanchypoplasia az dltalunk ismert magyarorszagi torténeti embertani anyagban eddig
nem szerepelt. A 28. sir hypoplasids fogazata véleményiink szerint hasonlit a kongenitdlis
szifilisben megjelend fogformahoz, azonban az elsé ,mulberry” molaris az irodalmi
leirdsokkal szemben (Aufderheide és Rodriguez-Martin 1998) nagyobb méretli mint a
masodik molaris. Az als6é metszdfog élének hypoplasids elvdltozdsa nem teljesen azonos a
Hutchinson féle fogakkal, igy esetiinkben feltételezhetd etiolégiai faktorként fertézo
megbetegedés, magas ldz vagy egyéb megbetegedés (Marcsik és Kocsis 1992).
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2. Egy egyén tobbszoros fejlodési rendellenessége (48. sir) (2. és 3. dbra)

Ebben az esetben a tobbszords anomadlia csirahidanyra (18, 15, 14, 24, 25, 28),
persistélt tejfogra (55, 65), torsiora (12, 22) valamint diastémdra (lateralis metszok és a
caninusok kozott) vonatkozik. Ezek a fejlédési rendellenességek a tobbszords
csirahianyos eset (oligodontia) példdi, melynél éldben feltételezhetd a fogak halmozodo
csirahidnya és az ehhez kapcsol6dé helyzeti rendellenesség mellett a hamszovet egyéb
szerveinek alulfejlettsége is (ectodermalis dysplasia) (Gorlin és Goldman eds. 1970).
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Abstract: This paper documents four recent cases in Hungary in which personal identification
was achieved by three-dimensional facial reconstruction. These cases demonstrate the accuracy
and applicability of facial sculpting in forensic identification. However in Hungary, comparison
methods play an important and nearly exclusive role in personal identification. The authors have
started to build a “micro forensic reconstruction center”. The methods used in this center would
generate results, which could be used as evidence in cases where the identity of the deceased is in
question. This evidence could be used as a last resort, when other methods of identification are not
possible. The authors emphasize the importance of getting sound scientific input and carefully
following methodologies to more accurately recreate the subjects’ faces as they appeared in life.

Keywords: Personal identification; Forensic anthropology; Facial reconstruction.

Introduction

Forensic anthropology is the application of the science of physical anthropology to the
legal process. The identification of unidentified human remains is important for both legal
and humanitarian reasons. Various comparison methods can be employed for establishing
the identity of unknown human remains (Ubelaker 1984, Jablonsky and Shum 1989,
Sainio et al. 1990, Aulsebrook et al. 1995), but in some skeletized or badly decomposed
cases — those which lack any ante-mortem data or suspected identity — facial
reconstruction may be the final and only chance of successful identification. Facial
reconstruction is employed after thorough anthropological analysis has identified the
remains as human (estimated the sex, age at death, living stature, body size, time since
death, and population ancestry of the person), and all of the distinguishing marks,
individual morphological alterations of the bony skeleton, and any pathological and
traumatical findings have been described. Several distinct techniques are used in facial
reproduction: two-dimensional drawing, three-dimensional clay reconstruction, and
computer-assisted reproduction (Ubelaker and O’Donnell 1992, George 1993, Taylor
1990, Myjasaka et al. 1995, Quatrehomme et al. 1997). Three-dimensional clay
reconstruction, also called forensic sculpture, is a method of forensic art used to help
identify skeletal remains where the limitations of science are augmented by the intuition
of an artist. In this forensic field, success requires the cooperation of an anthropologist
and a sculptor. The two-step process (technical phase and artistic phase) is highly
dependent on morphological features of bones of the (preferably whole) skull, and on the
thickness of soft tissue of the face (Taylor 1999). Tissue depth tables from cadavers and
living specimens arc partially available from many of racial and ethnic groups
(Aulsebrook et al. 1996, Rhine and Campbell 1980, Suzuki 1948, Lebedinskaya et al.
1993, Hodson et al.1985, Helmer et al. 1986). The basic scientific and artistic technique
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is well known, and most publicized method of three-dimensional reconstruction (Snow et
al. 1970, Krogman and Iscan 1986, Helmer et al. 1993, Stoney and Koelmeyer 1999,
Skultéty 1991).

Case examples

In our four forensic cases, the same procedure is used to prepare the specimen. After
the skull is documented, macerated, and cleaned, a negative silicon mask is created. The
silicon mask is used to create a gypsum mold of the skull. The combination (anatomical
and tissue depth) method of facial reconstruction is used (Taylor, 1999). The detailed
method has been previously reported in Hungarian (Angyal et al. 1999).

Case 1. In the summer of 1999, a macerated, hairless female body was found in the
southern part of the Hungarian Danube river. A legal autopsy determined that the cause of
death was drowning, a few wecks earlier. The age at death, the stature, body physique,
and foot size were established. The clothing and personal articles were removed and
stored. Police investigative procedures did not reveal any information about the presumed
identity of the corpse. After waiting several weeks, we created a combination method
facial reconstruction. The police circulated a photograph of the completely reconstructed
face (Figs. 1-7), and the victim’s father recognized his missing daughter from the
photograph (Fig. 8). We collected any available ante-mortem medical data regarding the
suspect. This documentation indicated, that the woman had had radiographs taken of her
skull not long before. New comparison radiographs were taken of the skull, and the
superimposition of the images proved a positive identification.

Fig. 2: Soft tissue build-up in
progress 1.
(frontal view)

Fig. 1: Gypsum mold of the skull.
Tissue depth markers in place.
(frontal view)
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Fig. 3: Facial muscles build-up in Fig. 4: Facial muscles build-up in
progress Il. (lateral view) progress I11. (lateral view)

Fig. 5: Facial muscles build-up in Fig. 6: Completed reconstruction.
progress IV.
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Fig. 7: A ,conventional™ hair style is ~ Fig. 8: Photograph of the identified
formed using Cosmopolitan Virtual individual.
Makeover software. This photograph

was circulated by the police.

Case 2. At the end of February, 1999, the remains of a skeletized body were found.
According to our anthropological investigations, the bones came from a 35-40 year old,
155-158 cm tall Caucasoid woman, who had died 2-3 years before. No pathological or
traumatical alterations were found. Police investigative procedures did not reveal any
information about the presumed identity of the corpse. A facial reconstruction was made

and sent to the police (Fig. 9). To date our efforts have not been successful; the personal
identity of the woman is still unknown.

Fig. 9: The reconstructioned face with three different style of hair.
The identity is still not known.
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Case 3. In July 1999, a skeletized, partly-mumified corpse was found near the city of
Pécs in the southern part of Hungary. In the center of its forehead was a round entrance
wound. The pointed end of a homemade spike gun was embedded 8 cm into the cranium.
At the other end of the homemade weapon was a black knit cap, through which the spike
had passed (Fig. 10). The bones of both legs were bound together. All of the
circumstances suggested an execution-style homicide. Police investigative procedures did
not reveal any information about the presumed identity of the corpse. After detailed
anthropological and pathological investigation, a facial reconstruction was made and sent
to the police (Fig. 11). To date our efforts have not been successful; the personal identity
of the young man is still unknown.

Fig. 10: The completed Fig. 11: The position of skull and weapon
reconsruction in clay. at the crime scene.

Case 4. In the beginning of 1999, the body of an unidentified man was found in the ruins
of an accidentally burned weekend house. The fire rendered the body unidentifiable. The
dental, radiological, and medical records of the suspected man were not useful for
comparison methods. We created a forensic sculpture of the face.

Fig. 12: The updated face Fig. 13: The photograph of
In gypsum. the suspect victim.



Conclusions

One of the main goals in forensic science is the identification of human remains. Many
techniques, both manual and automated, exist to reconstruct a recovered human cranium.
The forensic use of modern radiological methods, such as ultrasound and computer
tomography, has improved the accuracy of soft tissue thickness measurements (Philips
and Smuts 1996, Taylor and Angel 1998). Most recently, computerized methods of 3D
facial reconstruction have been developed (Tyrell et al. 1997, Vanezis 2000). However in
Hungary, there are old traditions of forensic anthropology, and the current facial sculpting
techniques are not widely used in forensic practice. Currently there are only three main
comparison methods wused in our forensics: examination of dental records,
superimposition of photographs, and comparison of radiographs (Angyal and Dérczy
1998). The aim of this study is to argue that facial reconstruction may provide additional
evidence that results in a positive identification. We emphasize the importance of
carefully following international methodologies and of effective cooperation of legal
investigative specialists (anthropologists, odontologists, pathologists) and artists to realize
the potential success of this field.
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AZ 1945-1962 KOZOTT BUNTETES-VEGREHA;ITASI
INTEZMENYEKBEN ELHALTAK ES JELTELEN SIROKBAN
ELTEMETETTEK TEMETESI HELYEINEK KUTATASA

Susa Eva és Molnos Mdria
Igazsagiigyi Szakértoi Intézetek Hivatala, Budapest

Susa, E and Molnos, M.: Research on funeral spots of those who died in penitentiary
Sfacilities from 1945 to 1962 and were buried in unmarked graves. Systematic investigation on
verified funeral spots of political victims in the recent past from 1945 to 1962 who died in
penitentiary facilities (were executed, suffered from mortal disease, committed suicide, were
murdered by a volley or in mysterious circumstances) and buried in unmarked graves has
undertaken since 1989 in the Institute of Forensic Medicine in Budapest. Extensive research in
different institutions produced a data base of 2774 persons who died in penitentiary facility (or in
its hospital) were imprisoned or convicted of either common law crime or political reason during
the above-mentioned period. According to the data base and observations of judicial exhumations
it can emerge who, where and in what circumstances died as well as who, how and where was
buried.

Keywords: Political victims of recent past; Judicial exhumations;, Grave plots number 298
and 301 in Uj-kiztemetd in Budapest; Cemeteries of prisoners (Vdc, Marianosztra, Sopronkéhida,
Vic-Csatadiil6, Recsk).

Bevezetés

Az eddig feltart torténeti adatok a korszakrol kiilonbozd szamadatokat tartalmaznak
arrél, hogy 1945 utan hany fogvatartott vagy elitélt toltotte bortonbiintetését, illetve hany
esetben tortént kivégzés. Kiszely (2000) szerint 1945. janudr 25-én Iépett életbe az
Ideiglenes Nemzeti Kormdny rendelete, amely alapjan a Népiigyészségek tsszesen 90551
személy ellen inditottak vizsgalatot, ebbdl 26997 fot itéltek el, 447 haldlos itéletbdl 189
hajtottak végre, 1945. februar 5-e és 1950. aprilis 1-je kozott.

A totalis diktatira (1950-1953) id6szakabol, Kiszely (2000) szerint a Torténeti
Hivatalban (TH) taldlhaté, a Legfobb Ugyészség Kiilonleges Osztdlya részére 1954-ben
késziilt kimutatasok (TH X/28) kiilonféle szamadatokat tartalmaznak a kivégzettek
szamdr6l. Ezen id6szakban fordul eld a fed6néven valé eltemetés, a halotti
anyakonyvezés elmaraddsa, az eltemetési hely fokozott konspirdcidja is. Az egymast
atfed6 adatok 109 kivégzett, 94 betegségben elhalt, és 27 csak temetés céljabol,
kiilonb6z6 objektumokbdl (rabkérhdzakbdl, internalé taborokbdl) hullaként beszéllitott
személyrol szélnak.

Az 1956-0s események utdn politikai okbol kivégzettek szdmat Rainer (1989) 265-re,
Kahler (1998) pedig Zinner (1985) alapjan 23761 dllam elleni, politikai elitéltbdl pedig
mintegy 400 fére teszi.

A Budapesti Igazsdgiigyi Orvosszakértéi Intézet (BIOSZI) adatbazisa szerint 1945.
februar S-e és 1962. december 31-e kozott Osszesen 1098 kivégzett személy adata
hitelesithetd, ebb6l 292 a haborus biincselekmények, 479 a politikai blincselekmények €s
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168 a koztorvényes biincselekmények miatt kivégzettek szama. Az adatbézis szerint 159
kivégzett személy esetében sziikséges a tovabbi kutatds, iratanyagok dttanulmdnyozdsa a
kivégzés okdanak megallapitasdra (1. tablazat).

1. tablazat. BIOSZI adatai az 1945-1962 kozott kivégzettek szamérdl

5 Nem
Osszes Héborus Politikai ~ Koztorvé- o 4004
kivégzett  bilinosként okbol nyesként  p ooy
1945.02.05* — 1949.12.28. 359 206 22 81 50
1949.12.29%%-1953.07,22 . *** 350 69 189 33 59
1953.07.23 - 1956.10.22. 66 / 47 11 1
1956.10.23 —1962.12.3] ¥ 323 10 221 43 49
1098 292 479 168 159
2 1945.02.05. = Ideiglenes Nemzeti Kormdny hatdlyos rendelete a népbirésagokrol (1945.01.25.)

**1949.12.29. = az onallo Allam\fédelmx Hatésdg (AVH) szerv megalakuldsa — 4353/MT. rendelet
**% 1953.07.22. = BM parancs az AVH - BM feliigyelet ald helyezésérdl — az AVH megsziinése
**x%1963.03.21. = az 1963. évi IV. térvény a kozkegyelemrdl

A rendszervaltds kapcsan kertilt sor Nagy Imre néhai miniszterelnok és sorstarsainak
igazsdgiigyi kihantoldsdra és azonositdsira a Budapesti X. ker. Ujkoztemetd 301-es
parcelldjabdl (1989. dprilis. 3-janius 16.) a BIOSZI szakmai vezetésével (Pajcsics 1993).
Az err6l sz0l6 teljes archiv anyag a BIOSZI archivumadban talalhatd.

A rendszervaltast kdvetden nagy szamua (152 db) hozzdtartozoi kérelem érkezett a
Budapesti Igazsagiligyi Orvosszakértéi Intézetbe féként igazsdgiigyi exhumaldst é&s
személyazonositast kérve, de voltak kérések csak az eltemetési helyrél sz616
adatszolgdltatasrol is. A Budapesti Igazsagiigyi Orvosszakértéi Intézetben dolgozoé
sziikebb szakmai szakértéi csoport (néhai Dr. Kralovanszky Aldn, Dr. Ery Kinga és Dr.
Susa Eva kezdeményezésére adatgytjtés indult meg a Bp. X. ker. Kozma u. 13.. jelenleg
Budapesti Fegyhdz és Borton (kordbban Budapesti Orszagos Biintet6intézet, Budapesti
Allambiztonsagi  Biintetointézet, Budapesti  Orszagos Borton, BOB) ¢és temetok
(clsésorban a budapesti Ujkéztemetd) fokonyvi adatain tdl a fenti iddszak budapest
halotti anyakényvi adatainak kigytjtésére. Ennek célja annak a kideritése, hogy ki, hol,
hogyan halt meg, kit, hol hogyan temettek el biintetés-végrehajtasi intézményekbol,
valamint rabkérhdzakbol, vagy interndlé taborokbdl. Mindazon budapesti keriileti halotti
anyakonyvi adatok kigytijtésre keriiltek, ahol BV intézmény miikodot. Ez késébb
kiegésziilt a vdci és a recski Onkormdnyzatok halotti anyakonyvi adataival. Ezt az
alapadatsort gy(jtotte tovabb és rendszerezte a jelen tanulmdny két szerzbje - a
Beliigyminisztérium altal a Torténeti Hivatalnak dtadott anyagokbol, a Nemzeti Muzeum
Fényképtardbol, a Pest Megyei Levéltar anyagébdl, a Budapesti Fegyhdz és Borton
kozponti nyilvantart6jabol, a Vdci Orszdgos Borton adataibol, a Mdrianoszirai Borton
adataibol és a Magyar Orszagos Levéltar adataibol.

Az eltemetések helye 1945 és 1962 kozott akdr évenként vdltozott, de egységes
gyakorlat szerint zajlott, a politikai okbdl, vagy koztorvényes blintettek miatt kivégzettek.,
valamint a betegségben clhaltak esetében, akiket azonos parcelldba, de mas-mas
sirsorokba temettek el. A borton - ahol a haldleset t6rtént - gondoskodott az
eltemetésekrdl az adott idészakban. A totdlis diktatira idészakdban az Allamvédelmi
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Hatdsdg Bortontigyi Osztalyanak (AVH VI/2 osztaly) feladata volt az cltemetés, azonban
ennek utasitasszer( el6irds rendszere is idészakonként valtozott.

A BIOSZI-ba érkezett kérelmekb6l eddig 241 igazsdgligyi exhumadldst végeztiink, €s
az exhumadldsi helyszincken tapasztalt tények aldtimasztottdk az adatbdzisban jol
kirajzol6dé adott idészakra jellemzé eltemetési tendencidkat (Susa 1998, Ery és Susa
2001, Susa és mtsai 2001).

Kutatasi eredményeink megbeszélése

A BV intézményekbdl tortént eltemetések rendszerét az 1-7 dbrdkon mutatjuk be.

Az 1945- t6] 1949-ig tarté idészakban (1. dbra) a BOB-ban (X. ker. Kozma utca), a
V1. keriilet Andrdssy dt 60-ban, az V. keriilet Kohdry utcédban (ma Marké utca, kordbban
Népbirésdgi Borton, Budapesti Megyei Borton), a VIII keriilet Mosonyi utcai (volt Conti
utca) rabkorhdzban és a II. keriilet Margit krt. 85-87-ben (késdbb Martirok ttja, kordbbi
clnevezései: Honvéd Torvényszék BiintetSintézete, Budapesti Katonai Ugyészség
Biintetdintézete, Kozponti Katonai Biintetointézet) betegségben vagy kivégzettként
elhaltak a budapesti Ujkoztemeté 298-as parcelldjdban lettek eltemetve. A Vici Orszdgos
Bortonben (VOB) az ez id6ben betegségben elhaltak a vdci Rabtemet6ben (VRt) keriiltek
eltemetésre.

Ebben az id6szakban kivételt képez a Rajk tigyben 1949. oktéber 15-én kivégzett 3
személy: Rajk LdszI6t, Szényi Tibort és Szalay Andrdst a Godollo felé vezetd dt menti
arokba temették el, azutdn 1956 tavaszdn exhumadltdk 6ket, majd a maradvianyokat a
Kerepesi temetdben djra eltemették (TH Zart anyag IX. 6/3, IX/19 szamui anyagok).

1. dbra: Az 1945-1949 kozott tortént eltemetések.

1950-ben és 1951-ben (2. abra) a BOB-ban, a II. keriilet F6 utca 70-78-ban (korabban
Pest-vidéki Foghaz, Pest-vidéki Borton, Katonai Borton) és az - 1950-ben még miikodo, a
II. kertilet Margit krt. 85-87. szam alatti bortonben kivégzettek és betegségben elhaltak a
budapesti Ujkoztemetd 298-as parcelldjiba keriiltek eltemetésre. 1950 6szén az AVH
VI/2-es osztdlya létrehozott egy konspirativ eltemetési helyet Vacon a Csatadtlében,
ahovd az interndlé tdborokban elhaltakat és az ugynevezett konspirativ eltemetésre
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szantakat (a VI. keriilet Andrassy ut 60-ban elhaltakat, ¢s a F6 utcaban kivégzettcket)
temették. Ez a temetd csak néhdny hénapig miikodott, és az adatok szerint ide mindossze
15 betemetés tortént majd ezutdn a temetd dekonspirdcié miatt megsziint (TH X/6, X/9,
X724, X/11, X/15, X/18, X/22, X/23 szamu anyagok).

kivégzett
BOB beteg 298 N
('50.05-ig)
kivégzett 298 ('52.01.19-1g)
ILFO u. 4 beteg $ VRL, V.Csatadiilé
és ILMARGIT korit* (7°50.11.22.-51.7-ig)
VOB » beteg » VRt
elhalt V. Csatadtlo
INTERNALTAK beteg

VIIL. MOSONYI u-. € Anatémia ? NN ———»

2. abra: Az 1950-1951 kozott tortént eltemetések.

A VOB-ban elhalt betegek és az ebben az idészakban javdban mikodé interndlo
taborokban elhaltak a vaci rabtemetébe kertiltek. 1950. december havaban jelenik meg
adatbazisunkban az elsé személy, aki nem a VOB-ban halt meg, hanem mds BV
intézetbol szdllitottak Vacra (VRU) eltemetésre.

A Mosonyi utcai rabkérhazban elhaltakat (ebbe a kérhdzba a VOB-bdl és az interndlod
taborokbdl is szdllitottak betegeket) a vici Rabtemetdben, vagy a budapesti Ujkoztemetd
298-as parcelldjdban, esetleg a Vac-Csatadiiloben temették el. Feltételezhetd az is. hogy
esetenként az elhaltat a Mosonyi utcabél a Budapesti Orvostudomdnyi Egyetem
Torvényszeki Orvostani Intézetébe szallitottak, ¢s itt neviiket elveszitve, ismeretlen
halottként (NN) keriiltek a budapesti Ujkoztemetd 298-as parcelldjaba eltemetésre (TH
X/24).

Ebben az idoszakban kivétel a Sélyom tigy kapcsan 1950. augusztus 19-¢én kivégzett 7
személy (Sélyom Laszlé, Beleznay Istvan, Porffy Gyorgy, Illy Gusztdv, dr. Merényi
Gusztav, Révay Kalman, Lorinc Sandor) €s dr. Ries Istvan, aki 1950. szeptember 29-én
halt meg. Oket a korabbi gyakorlattél eltéréen a véci Reformatus temetdben temették el,
majd onnan exhumaltdk O6ket. E személyek eltemetése utan konspirdcios céllal hoztik
létre a Véc Csatadtiloben rovid ideig miikodo rabtemetot (elsé betemetés 1950. november
22-én tortént: Szlics Ern6 és Szlics Miklos TH X/24).
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Az 1952-ben (3. dbra) a BOB-ban, és a II. keriilet F6 utca 70-78-ban betegségben
clhaltak és kivégzettek a budapesti Ujkoztemetd 301-es parcelldjdba keriiltek eltemetésre.
E parcelldban 1952 janudrjdban kezd6dott a betemetés, amikor a mellette 1évé 298-as
parcella betelt.

: Kivégzett \
BOB 301 3

beteg [

(’52.04-tol)

kiveazgt————— % 7301

ILFO U. 4 beteg /

VOB —» beteg » VRt
(°52.04-ig)
elhalt
INTERNALTAK beteg

VIII.Mosonyi u. kérhdz Anatémia ? NN ——»

3. abra: Az 1952-ben tortént eltemetések.

A VOB-ban betegségben clhaltak és a betegség miatt odaszdllitott, majd elhunyt
interndltak. valamint az interndl6 tdborokbdl beszllitott hulldk mind a vdci Rabtemetben
keriiltek eltemetésre. Az interndlé taborokbdl betegként a VIIL keriileti Mosonyi utcai
rabkorhdzba szdllitottak és ott elhaltak viszont a vaci Rabtemetdbe, vagy a budapest
Ujkoztemeté 301-es parcelldgjaba is keriilhettek kozvetleniil, vagy a Budapesti
Orvostudomanyi Egyetem Torvényszéki Orvostani Intézetén keresztiil, NN-ként.

Az idészakban kivétel Jankech Jézsef, aki 1952.07.12-én halt meg a recski interndlé
tdborban, €s a nydri meleg miatt Recsken a koztemetdben temették el €s onnan 1964-ben
exhumdltak (TH X/13). Nagy Imre, ugyancsak Recsken (1952. oktéber 6-dn meghalt)
interndltat, az 1964-es irdsos forrasok szerint a vaci Csatadiil6ben temették el. E ténynek
cllent mond Nagy Imre agnoszkaldsi jegyzOkonyve és az 1964-ben felvett kihallgatdsi
jegyzbkonyvek tartalma. Feltehet6en 6t is a VRt-ben temették el (TH X/17). A Mosonyi
utcai rabkoérhdzbdl a halottakat csak 1952. aprilisdig szdllitottdk Vacra. Ezutdan mar a
budapesti Ujkoztemeté djonnan megnyitott 301-es parcelldjdban temettek, ahol a
temetkezések 1952. januar 22-én kezdddtek meg.

Az 1953-ban (4. dbra) a BOB-ban, a VIII. keriilet Mosonyi utcaban, a II. kertilet 6
utca 70-78-ban betegségben elhaltak és a BOB-ban kivégzettek a budapesti Ujkoztemetd
301-es parcelldjaban, a VOB-ban betegségben elhaltak, vagy ide szallitott beteg €s itt
clhalt interndltak a vaci Rabtemetében lettek eltemetve.



: kivégzett \
BOB

beteg » 301

VIII. MOSONYT u. kéthiz ~ beteg

INTERNALTAK

4. abra: Az 1953-ban tortént eltemetések.

Az 1954-1956 kozott (5. abra) a BOB-ban és a VIII. keriilet Mosonyi utcaban
betegségben elhaltak és a BOB-ban kivégzettek a budapesti Ujkoztemetd 301-es
parcelldjdban, a VOB-ban meghalt betegek Vdcon a Rabtemetdben lettek eltemetve.

Az 1957-1960 kozott (6. dbra) a BOB-ban és a VIII. keriilet Mosonyi utcdban
betegségben elhaltak és a BOB-ban kivégzettek a budapesti Ujkoztemetdben elsdsorban a
301-es, ezenkivil a 233-as, a 235-0s, 248-as parcelldba, és a 298 parcella 19, 20, 22
soraiba is, de ide mindossze csak néhdny esetben lettek eltemetve. A VOB-ban
betegségben meghaltak Vacon a Rabtemet&ben kertiltek eltemetésre.

Az 1961-1962 kozott (7. dbra) a BOB-ban betegségben clhaltak és a BOB-ban
kivégzettek a 301-es parcelliban, a VOB-ban betegségben elhaltak Vdcon a
Rabtemet6ben lettek eltemetve.

5. abra: Az 1954-1956 kozott tortént eltemetések.
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: kivégzett —
BOB 301, 233, 298, 235, 248

VII. MOSONYT u. kérhaz

VOB —p beteg » VRt

Sopronkéhida . kivégzettelhalt —»  Sopronkdhidai Rt.

6. abra: Az 1957-1960 kozott tortént eltemetések.

kivégzett
BOB beteg —— 301
VOB » beteg » VR
Marianosztra ey [heteg > Marianosztrai Rt

7. dbra: Az 1961-1962 kozott tortént eltemetések.

Osszegzés

Dolgozatunkban a Budapesti Igazsagiigyi Orvosszakértéi Intézetben miikodé
kutatécsoport munkdjabol és eddigi eredményeibdl kivantunk dsszefoglalot bemutatni.

Munkank cgyik célja — az cltemetéseckben mutatkozé 0Osszefliggésrendszerek
feltarasaval — a Budapesti Igazsdgiigyi Orvosszakértdi Intézetbe beérkezd egyedi
igazsagligyi exhumadldsi és azonositdsi felkérésekkel kapcsolatos hiteles exhumalasi
helyszinek meghatdrozasa. Ugyanakkor az eziranyu igazsagligyi szakértoi gyakorlat révén
nyert adatokkal a kbzelmult torténeti képének tisztazasat is segitjiik. A kutatas folytatodik,
mert az 1945-1962 kozott a BV intézményekben elhaltakkal kapcsolatban még szamos
kérdés var tisztazasra.

*
E tanulmdnnyal koszontjiik Dr. Ery Kingdt 70. sziiletésnapjdan. Ajdandék szdmunkra, hogy
munkatdrsai lehettiink. Tuddsat, tapasztalatat, életbélesességér tovabbadjuk.
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IKERSZULOTTEK TESTSULYANAK ES TESTHOSSZANAK
NOVEKEDESI MINTAZATA SZULETESTOL 10 EVES KORIG

'B. Bodzsdr Eva, 'Zsdkai Annamdria, *Agoston Joldn és *Czinner Antal

'Eotvos Lorand Tudomanyegyetem, Embertani Tanszék, Budapest
Heim P4l Gyermekkérhéz, Budapest

Bodzsir, E.B., Zsikai, A., Agoston, J., Czinner, A.: The growth pattern of weight and
height in twins between birth and age 10. The problem studied were (1) if singletons (Eiben et al.
1992) and twins (Bodzsar et al. 2001) and (2) if twins of different maturation status differed in their
postnatal growth pattern.

The growth pattern had been followed for the first ten years of life. Maturation status of the
twins was assessed by anthropometrical measures at birth: the contrasted subgroups belonged to
the upper and lower quartiles and the interquartile range of body weight, resp. weight for length.

Compared to singletons the body weight of twins caught up by the age of 2 years, their height
did so by the age of 3 years. Taking peer-age singleton weight and height medians as 100%,
median weight and height of maturation subgroups were expressed in percentage.

No difference was found between maturation subgroups in the duration of the fast catch-up
growth period. After three years of age the rate of growth was similar to singletons in all the three
subgroups of twins, but the weight of the lower quartile twins consistently legged behind by about
5-10 percent. The leg was more marked in the females.

By the end of the 3rd year of life the centile distribution of the maturation subgroups
converged. However, there was at least one centile grade difference between the highest and lowest

quartile subgroups up to the age of 10.
Keywords: Budapest Longitudinal Twins Study; Body weight; Body height; Maturation status
at birth; Centiles.

Bevezetés

Az emberi fejlédés egy szabalyozott és célkovetd folyamat. A gyermekek névekedési
mintdjdnak érvényre jutdsdt azonban meglehetdsen nagy szdmu faktor segitheti, ill.
gatolhatja. E faktorok egyik csoportja a novekedés mértékére, a masik csoportja pedig a
novekedé€s fempojara hat. Mivel a méretndvekedés egyben jelzi az érettség felé valo
haladdst, a testméretek ¢letkori alakuldsa alapjan becstilhetd az érettségi szint.

Ismert tény, hogy a kedvezdtlen kornyezeti tényezok lassitjdk a novekedést.
Vizsgalatok nagy szama igazolta, hogy a prenatdlis novekedés mértékére és tempéjara a
méhen beliili kornyezet hatdsa jelentdsebb, mint a magzat genotipusa (Penrose 1961, Rao
€s Morton 1974). A szuboptimdlis prenatdlis tényez8k kovetkezménye a prenatdlis
haldlozas, az ujsziilottek kis testméretei és/vagy id6 eldtti sziiletése.

Ikerterhesség esetén fokozottabb az ujsziilottek veszélyezettsége, amit a mortalitasi
adatokon kiviil a morbiditdsi statisztikdk is bizonyitanak. Az ikerterhességek Iényegesen
nagyobb gyakorisdggal végzddnek korasziiletéssel, mint az egyessziilések (Chandra és
Harilal 1978). Az ikrek nagyardnyu korasziiletését és perinatdlis haldlozdsét igen gyakran
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a méhlepény és a koldokzsinér rendellenességei viltjak ki (Brody 1952, WHO 1976,
Bender és Werner 1978, Corney 1978, O’'Rahilly és Muller 1986). A jelen tanulmény
vizsgalati anyagdt képez6 ikergyermekek esetében is igazoltuk, hogy a méhlepény sulya
és tipusa, a koldokzsinér hossza és tapaddsi tipusa valamint a koldokerek szdma
jelentdsen befolydsolja az ikermagzatok fejlédését, ill. az Wjsziilottek érettségének
antropometriai indikdtorait (Bodzsar et al. 2001).

A posztnatdlis novekedés alatt, ha a gyermek altal elérheté és a tényleges méret
kozotti eltérés nagy, a novekedési sebesség felgyorsuldsa figyelheté meg. Az intenzivebb
novekedés mindaddig tart, amig a gyermek el nem éri azt a méretet, amelyet
novekedésének lassuldsa nélkiil az adott életkorra elért volna. Ezt a ndvekedési szakaszt,
regenerdcids iddszaknak nevezzik, az ez 1d6 alatti novekedést pedig wutolérd
névekedésnek (Prader et al. 1963). A novekedés felgyorsuldsanak mértéke ¢s a
regenerdcids id6szak hossza fiigg a bekovetkezett “névekedési deficittol”.

E vizsgilati eredmények ismerétében jelen tanulmdnyunkban arra kerestiik a vilaszt,
hogy (1) az ikerszilottek és az egyesszilottek valamint (2) az antropometriai jellegek
alapjan kiilonboz6 érettségi statuszu iker Ujszilottek testmagassaganak €s testtomegének
novekedési mintazatdban: a novekedés tempdjaban és mértékében kimutathaté-e
kiilonbség a posztnatélis fejlédés elsd tiz évében.

Anyag és modszer

A jelen tanulmdny vizsgdlati anyaga a Heim Pal Gyermekkérhaz ¢s az OTKI I. sz.
Gyermekgyogydszati Tanszéke dltal irdnyitott (Sarkdny et al. 1974) a Budapesten
1970-1980 kozott sziiletett ikrek korében végett longitudindlis vizsgalat részét képezi
(1. tablazat).

1. tablazat. A vizsgélt személyek életkor és nem szerinti megoszldsa.
Table 1. Subjects by age and sex.

Eletkor (év) — Age (yrs) Fidk - Boys Leanyok - Girls
0,0 1555 1627
0,5 1060 1189
1,0 920 1056
2,0 782 843
3,0 692 806
6,0 364 389
7,0 139 154
8,0 20 18
10,0 71 59

Az ikersziilottek novekedési adatait a kontrollcsoportul vélasztott, az 1970 és 1988
kozott végzett Budapesti Novekedésvizsgdlatban részvett egyessziilott gyermekek
fejltettségéhez hasonlitottuk (Eiben et al. 1992).

A kiilonb6z6 csoportok dsszechasonlitdsat a testméretek centilisei alapjan végeztik. A
testtomeg, a testmagassdg (2 éves korig testhosszisdg), valamint a testmagassigra
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vonatkoztatott testtémeg 3, 10, 25, 50, 75, 90, 97. centiliseit az LMS-mddszer (Cole
1995) segitségével hatdaroztuk meg. E modszer lehetéséget a nyujt nem-normalis
closzldsi adatok centiliscinek becslésére is, az adatok eloszldsdnak ferdeségét
korrigdlandé  korcsoportonként  végrehajtott megfeleld6 Box-Cox transzformacié
felhaszndldsdval.

A korcsoportonkénti transzformdciés paraméter (L), a korcsoport dtlagok (M), és
szorasok (S) értékeire illesztett 3 gorbe ismeretében a kovetkezd Osszefliggés
felhaszndldasdaval a keresett centilisek szamolhatéak (i=1-7):

Ci=MRXH=LXS% zi)m‘, ahol z; az i-dik centilishez tartozé normal eltérés.

Ikersziilottek érettségi statusz szerinti alcsoportjait (1) a sziiletési sily, ill. (2) a
sziiletési testhosszra vonatkoztatott sziiletési sily alapjan kilonitettiik el. A sziiletéskori
testsuly ¢s sziiletési testhosszra vonatkoztatott sziiletési suly 25. és 75. centiliseinek
értckei szolgdltak az alcsoportok elkiilonitésére (2. tabldzat).

2. tablazat. Az ikersziilottek alcsoportképz6 kritériumai.
Table 2. Criteria of sub-grouping in twins.

Alcsoportok  Sziiletési sily — Birth weight (g) Sziiletési testhosszra vonatkoztatott testsily

Subgroups Birth weight for birth lenght (kg/cm)
Fitk — Boys Lednyok — Fiik — Boys Leédnyok — Girls
Girls
L -2000 -1900 —4.32 4,15
I1. 2001-2700 1901-2550 4,33-5.37 4.16-5.20
1. 2701- 2551- 5,38- 521-

Vizsgalati eredmények és értékelésiik

Osszehasonlitva az egyes- és ikersziilott gyermekek testsilydnak életkori alakuldsat
azt taldljuk, hogy az ikrek — mind a fidk, mind a lednyok — sziiletéskori igen jelentds
hatranyukat (Bodzsar et al. 2001), dtlagosan két éves korra behozzdk. Két és tiz éves kor
kozott, bar az ikrek 50. centilis értéke minden életkorban kisebb, mint az egyessziilottek
testsilyanak 50. centilise, statisztikailag igazolhatéan nem mutathat6 ki kiilonbség a két
csoport kozott (1. abra).

Az egyessziilottek testhossza jelentdsen nagyobb, mint az ikersziilotteké sziiletésiiktol
egészen 3 €ves korig, ezt kovetden a két csoport dtlagos testmagassdgdaban gyakorlatilag
nincs kiilonbség sem a lednyokndl, sem a fitkndl. A testhosszisag tavolsagi novekedési
normdja jol szemlélteti, hogy az ikersziilottek harom évig tarté felgyorsult novekedéssel
¢rik el az egyessziilottekre dtlagosan jellemzd méretet (1. dbra). A testhosszisag esetén
sincs nemi kiilonbség a regenerdcios idészak hosszdban.
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1. abra: Egyes- (—) és ikersziilott (- - -) gyermekek teststlydnak és
testhosszanak/testmagassdganak 50. centilisei.
Figure 1: P50 of body weight and length/height in singletons (—) and twins (- - -).

Ha a sziiletéskori testsily alapjan elkiilonitett eltérd érettségli ikersziilott gyermekek
testméreteinck medidn értékeit az azonos korud egyesszilottek medidnjainak szdzalékaban
fejezziik ki a kovetkezok dllapithaték meg. A testsily vonatkozdsdban az utolérd
novekedés idétartamdban nincs, de a novekedés mértékében van kiilonbség a hdrom
csoport kozott (2-3. abra). A 2000, ill. az 1900 g alatti sullyal sziiletett ikergyermekek
még tiz éves korban is 5-10 % koriili értékkel konnyebbek, mint egyessziilott tarsaik. A
sziiletéskori  testhosszra vonatkoztatott testsily alapjan képzett csoportok esetén
kimutathaté testsilybeli lemaradds ugyan kisebb mértékii, de ez is jelentésnek mondhato.
Az ikerszilott leinyoknadl a retarddcio kifejezettebb.

A sziiletéskori érettség alapjan csoportositott ikergyermekek egyessziilott kontroll
csoporthoz viszonyitott testmagassagdanak 10 éves korig tarté névekedésmenetében nincs
kiillonbség. Mind a sziiletéskori teststily, mind pedig a sziiletéskori testhosszra
vonatkoztatott testsuly alapjdn elkiilonitett harom csoport mindkét nemnél harom éves
korra eléri, ill. megkozeliti az egyessziilottek testmagassdganak medidnértékét (2-3.
dbra).
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2. dbra: Az eltér6 érettségli ikersziilott fiik testméreteinek medidn értékei az azonos koru
egyessziilottek medidnjainak szazalékaban.
Figure 2: The median weight and height of twins’ maturation subgroups expressed
in the percentage of singleton’s median — Boys.
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3. abra: Az eltéro érettségi ikerszulott lednyok testméreteinek medidn értékei az azonos kord
egyessziilottek medidnjainak szdzalékaban.
Figure 3: The median weight and height of twins’ maturation subgroups expressed
in the percentage of singleton’s median — Girls.



A sziiletéskori érettség alapjan elkiilonitett alcsoportok testsilydnak életkori centilis
mintazatainak dsszehasonlitdsa a kovetkezéket mutatja: (1) Az igen kis sillyal vildgra jott
ikergyermekek (I.) az dtlagostdl lényegesen nagyobb sziiletési sulyd gyermekekhez (II1.)
viszonyitott lemaraddsa a posztnatdlis novekedés mdsodik évre jelentésen csokken
mindkét nemben. (2) A kiilonbség csokkenése ellenére a két alcsoport testsulydban két
éves kor utén is, a vizsgalt életkor intervallum végéig eltérés mutatkozik (4 dbra).

Fiuk — Boys Lednyok — Girls
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4. abra: Ikergyermekek testsilya és testmagasséga a sziiletési testsily szerint.
Figure 4: Body weight and height in twins grouped by birth weight.

Az 1. csoportba tartozé gyermekek centiliseinek szinte mindegyike a nagyobb
sziiletési sulyd (III.) csoportba tartoz6 gyermekek eggyel ,alacsonyabb” fokozati
centiliseinek felel meg.
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A sziiletési testsuly alapjan képzett alcsoportok testmagassdgdnak centilis
mintazatdnak €letkori alakuldsa mind a két nemben nagyon hasonlé a testsily esetében
leirtakhoz, azzal a kiilonbséggel, hogy a relative kis sillyal sziiletettek (I.)
testmagassdgbeli lemaraddsa kb. 3 éves korig csokken (4. dbra). A testmagassdg esetében
is az allapithato meg, hogy az I. csoport sziiletéskori hatranya 3 éves kor utan is tartosan
fennmarad, nem sziint meg a vizsgalt korintervallum végére sem.

Fidk — Boys Leédnyok — Girls

Eletkor (év) - Age (yrs) Eletkor (év) - Age (yrs)
160 160
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------ i,
5. abra: Tkergyermekek teststlya és testmagassdga a sziiletési testhosszra vonatkoztatott
testsily szerint.
Figure 5: Body mass and body height in twins grouped by birth weight for length.
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A sziiletéskori testhosszra vonatkoztatott testsily alapjan képzett alcsoportok centilis
mintdzatai, ill. az alcsoportok kozott 1évé kiilonbségek tendencidja szintén azt erdsiti
meg, hogy a perinatdlis korilmények miatt ndvekedésiikben leginkdbb lemaradt
ikergyermekek testsilya és testmagassdga posztnatalis fejlddésiik els6 tiz évében kisebb,
mint a nagyobb testméretekkel vildgra jott ikertdrsaiké (5. dbra).

Az eredmények megyvitatasa

Viszonylag kevés azoknak az ikervizsgdlatoknak a szdma, amelyben sziiletéstél
kovették nyomon a gyermekek novekedésének, fejlddésének menetét. E vizsgdlatok egy
része azt mutatta, hogy az ikersziilottek egyessziilotiek fejlettségéhez viszonyitott
lemaraddsukat 6 éves korra hozzdk be (Gant 1966, Hunt 1966, Falkner 1976). Wilson
(1978) pedig azt taldlta, hogy az ikerszilotiek egyessziilotiekhez viszonyitott
jszilottkori 30 %-os méretbeli hitranya egy éves korra kb. 10%-ra csokkent mind a két
nemben, €s 8 €ves korban értek el az egyessziilottekkel megegyezd méreteket. Az emlitett
vizsgdlatok egyikében sem vizsgdltdk az ujszilott ikrek érettségi stdtusza szerinti
posztnatdlis novekedésiitembeli eltéréseket. A sajat — az eldbb emlitett vizsgalatokhoz
hasonléan — az érettségi stdtusz szerint bontatlan mintankban a testsilyban és a
testhosszban az egyessziilottekhez viszonyitott, a méhen beliil rendelkezésre 4ll6 relative
kisebb térre, illetve a specidlis intrauterin kornyezetre visszavezethetd testfejlettségbeli
lemaradédsukat az ikergyermekek mar két, ill. harom éves korukra ,ledolgozzak”. Az
eredményekben 1€v0 eltérés okdt valdszintileg abban kell keresniink, hogy a kiilonb6z6
vizsgdlati anyagokban a mono- és dizigéta ikrek ardanya eltéro.

A sziiletéskori €rettségi statusz szerinti csoportok centilis mintdzatai viszont ennél
sokkal differencidltabb képet mutatnak. Bar a felgyorsult novekedés id6tartamaban és az
ezt kovetd novekedés tempdjdban nincs kiilonbség koztiik, de a novekedés mértékében
igen. Az igen kis sillyal sziiletett ikergyermekek a harom éves korig tarté felgyorsult
novekedésiikkel sem képesek testsilybeli lemaraddsukat behozni, és még 10 éves korban
is 10 %-os lemaraddst mutatnak. Ez pedig arra utal, hogy a 3 éveskorig tarto felgyorsult
novekedésiikkel elérték a genetikailag kijelolt névekedési csatorndjukat. Igazolt tény,
hogy a sziiletési suly Iényegesen kisebb, illetve a geszticios idé lényegesen rovidebb
ikrekben, mint egyessziilottekben: t6bb mint 50%-uk 2,5 kg-nal kisebb sdllyal és 22-54
Jo-uk 1d0 elott sziiletik. Az ikrek kis sziiletési silya nem csak a terminus el6tti
megsziiletésre vezethetd vissza, az ikrek legaldbb 2/3-dban intrauterin novekedési
retarddcié mutathaté ki (Hollenbach és Hickok 1990). A retardédcié a sziiletési sulyt
erosebben €rinti, mint a a testhossszt vagy a fejkeriiletet. Ez lehet a magyardzata annak,
hogy a sziiletési testhosszra vonatkoztatott testsuly szerinti csoportok novekedésmenete
gyakorlatilag megegyezd képet nyujtott a csupdn a sziiletési silyok szerinti csoportok
novekedésmenetével. Kijelenthetjiik, hogy a sziiletési sily a testhosszndl érzékenyebb
indikdtora a prenatdlis éretlenségnek és a posztnatilis utolérd (catch-up) ndvekedésnek.
Eredményeink egyben felhivjdk a figyelmet a sziiletéskori érettségi statusztol fliggod
normdk létének sziikségességére és nem csak az ikerszilottek, de az egyesziilottek
esetében is.
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Kdoszonetnyilvanitdas: A szerzok koszonetiiket fejezik ki Tim J. Cole professzornak az LMS
program rendelkezésiikre bocsdtdsdért. Ez a tanulmédny az Orszdgos Tudomédnyos Kutatdsi Alap
(OTKA T 030844, OTKA T 34872 ) tdimogatasdval késziilt.
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COPING ABILITY AT MID-LIFE IN RELATION TO
HEREDITARY AND ENVIRONMENTAL INFLUENCES
AT ADOLESCENCE - A FOLLOW-UP OF SWEDISH TWINS
FROM ADOLESCENCE TO MID-LIFE

Anna-Lena Lange
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Stockholm Institute of Education, Stockholm, Sweden

Abstract: From 1964 to 1971 twins and controls were followed from 10 to 16 years of age in
the Swedish compulsory school. It was a nationally representative sample of 323 twin pairs, MZ
and DZ, and 1193 controls attending the same classes as the twins.

After 20 years a follow-up has been made of this sample with the purpose of investigating
hereditary influences on experienced family and school environments, as well as coping ability at
the age of 35. Another purpose was to study the relationship between coping ability at mid-life and
family, as well as school environment at adolescence for males and females.

Hereditary influences on perceived family and school environments as well as self-reported
coping ability have been investigated by means of intraclass correlations for the MZ and DZ twin
pairs. A step-wise linear regression analysis has been applied to determine the environmental
influences for coping ability at mid-life.

Coping ability at mid-life seems to be developed both by hereditary and environmental
influences. Different environmental factors were, however, operating for males and females. The
results show that early environmental factors have a long-term effect on coping ability.

Keywords: Longitudinal; Twins; Development; Family and school environment; Coping
ability.

Introduction

In a previous Swedish longitudinal twin study hereditary and environmental influences
on mental and physical development were investigated (Fischbein 1978, 1979). One of
the main results was that two environmental dimensions were of particular importance. A
more permissive and stimulating environment tended to give more room for genetic
variation while a restrictive and non-stimulating environment reduced this variation. The
same characteristic genetic influences could therefore vary according to environmental
permissiveness / restrictiveness as well as stimulation / non-stimulation.

There were also significant gender differences in the pace of growth during childhood
and adolescence. On average girls mature two years earlier than boys, even if there is a
great variation within the groups (Tanner 1978, Westin-Lindgren 1979). The variation
seems to be greater for the boys compared to the girls. As early as during the foetus
period, boys tend to be influenced more negatively than girls regarding problems in the
surrounding environment (Alin Akerman and Fischbein 1991). It is also evident that such
differences remain during the whole childhood and adolescence (Bergman 1978,
Nordberg 1994, Sundelin Wahlsten 1991).
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Twenty years later, a follow-up study of the original SLU-sample has been made. The
main purpose of this follow-up is to investigate hereditary and environmental influences
on life situation and coping ability at mid-life during a twenty-year period.

The ability to cope with everyday problems as well as with problems of major
significance varies for different individuals. The development of personal and intellectual
strength is connected to coping ability and can be derived from influences of genetic as
well as environmental factors. The magnitude of these influences is discussed by
Baumrind (1993) and Scarr (1993). Baumrind emphasizes the importance of parental
influences on children's development. The most destructive parental child raising patterns
are authoritarian with excessive control and lack of warmth and affection or neglectful
patterns with resentment and uninvolvement. Permissive parents generally have a warm,
accepting and child-centered attitude toward their child. These parents, however, do not
require mature behavior from their children but allow them to behave autonomously and
independently. Baumrind therefore argues in favour of authoritative parents who
“actively shape their children's sense of efficacy and self-esteem, and enhance their
scholastic performance by producing situations in which their child is effective and by
imparting positive messages about their child's qualities and competencies" (Baumrind
1993). Parents can thus be taught how to treat their children in more constructive ways.
Lately, Stattin and Kerr (2000) have concluded that it might not be the monitoring of
parents but child disclosure of relevant information that is influential in child raising. This
can of course be considered a powerful interactive effect.

According to Scarr (1993) the variation in behavioural development depends on
genotypic propensities, environmental opportunities and the timing of experiences.
However, Scarr (1992) maintains that the genetic - environment correlation is so strong
that the environments most parents provide for their children have few differential effects
on their offspring.

An important question is how genetic factors interact with the environment under
specific circumstances. Bronfenbrenner and Ceci (1994) point to the need to identify the
mechanisms through which genotypes are transformed into phenotypes. They enhance the
importance of what they call "proximal processes" in the optimal development of children
and youth. "The external becomes internal and becomes transformed in the process.
However, because from the very beginning the organism begins to change its
environment, the internal becomes external and becomes transformed in the process" (op.
cit. p. 572). These processes occur over time.

Optimal development might of course be many different things, for instance physical,
cognitive or emotional development. One very important factor is, however, the ability to
cope with everyday problems and to experience your life situation as comprehensible,
manageable, and meaningful (Antonovsky 1987).

Antonovsky (op. cit.) enhanced the importance of what he called “coping ability” for
optimal development and staying healthy in spite of external strain. For this purpose he
developed a scale which he calls "The Sense of Coherence” (SOC). This can be defined
as an expression of the extent to which a person finds life comprehensible, manageable
and meaningful. SOC is an integral part of the coping ability and, according to
Antonovsky, the SOC is developed quite early in life. "I am then suggesting that by the
end of the first decade or so of one’s adulthood, having sorted out or accepted the
inconsistencies in the different areas of life, one has attained a given location on the SOC
continuum” (Antonovsky 1987). Whether the outcome of the coping ability will be
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negative, neutral or positive depends on the actual situation and how well the coping
strategies of the individual will work to master the stressors (Antonovsky 1987, Furu
1991). According to Antonovsky (1987) the ability to cope with stressors in an efficient
way consists of the conception Generalised Resistance Resources. It embraces factors
such as money, cognitive ability, ego strength, cultural stability, social support etc, which
can be related to both individual prerequisites and environmental factors. By means of
such resources man can more easily find reason and meaning in all the countless stressors
which are constantly influencing him/her. Antonovsky hypothesised that, the stronger the
SOC of the parents the more probable it is, that they create experiences for their children
which are of such a kind that the SOC of the child develops in the same direction as the
SOC of the parents. Experiences during childhood and adolescence are fundamental for
the ability to orientate oneself in the surrounding world and to find life comprehensible,
manageable and meaningful.

Results supporting this show that the coping style of an adolescent is influenced by
family background, especially the coping pattern of the family. Emotionally unstable
adolescents tend to select a withdrawn coping style which in turn tends to lead to poorer
adjustment. Coping style is thus a contributor to overall adjustment (Schludermann et al.
1996). Therefore, from an educational point of view, it is important to increase the
knowledge about individual and environmental factors influencing the developmental
process of coping ability both at home and at school.

Aim: There are two purposes of this follow-up study. The first one is to investigate
hereditary influences on experienced family and school environments at adolescence, and
the coping ability at the age of 35 by means of the twin material. The second purpose is to
investigate the relationship between coping ability at mid-life and family as well as school
environment at adolescence for males and females. )

Material and Methods

A longitudinal design

This investigation is based upon a Swedish longitudinal study, which started in the
middle of the sixties (the SLU-study). Between 1964 and 1971 a nationally representative
sample of monozygotic (MZ) and dizygotic (DZ) twins and a control group of singletons
were followed from grade 3 at 10 years of age to grade 9 at 16 years of age in the
Swedish compulsory school. Originally 323 MZ and DZ twin pairs, as well as 1193
controls were included in the sample. Approximately one third were monozygotic pairs,
one third dizygotic of the same sex and one third dizygotic of different sex (Ljung et al.
1977).

The original purpose of this investigation was to study physical and mental growth
during puberty as well as hereditary and environmental influences on these growth
processes. Several kinds of data were collected, such as physical data (height and weight,
menarche, rating of secondary sex characteristics), ability and achievement tests results
(intelligence tests, standardised achievement tests), ratings by teachers and classmates
concerning school adjustment and socio-economic background data (father's occupation
and income).
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A follow-up

Sample: After 20 years, when the participants were in their mid-thirties, a follow-up
study was initiated. A two-step design was applied. The result of the first step of this
follow-up showed that more women than men were positive about participating in a new
study about their life situation and self-reported health (Lange and Fischbein 1992). This
is in accordance with other Swedish longitudinal studies (Furu 1985).

In the second step of the follow-up study we tried to encourage more males to
participate. A questionnaire was sent to a representative sample among those who had
agreed to participate in a new study. The goal was to include 600 individuals, half of them
women and half of them men. For each sex there were to be 50 per cent twins and 50 per
cent controls. This study comprised 320 twins and 322 controls (Table 1). In spite of our
recruitment efforts more women than men were willing to participate.

Table 1. Number of participants in the follow-up study.

Male Female
MZ 4] 54
DZ 104 121
Controls 154 168

To make within pair comparisons both twins in a pair had to participate. The number
of complete twin pairs is shown in Table 2. More female than male same sex twin pairs
were included in the follow-up.

Table 2. Number of complete twin pairs in the follow-up by sex and zygocity.

Male Female Male/Female
MZ 18 25 -
DZ 20 31 39

Material: The questionnaire dealt with living conditions such as civil status, children,
housing, education and present occupation. There were also questions about economy, the
frequency of contact (with twin sister/brother, parents, friends and relatives) and
questions regarding earlier family and school environment. The participants reported their
present health and coping ability (SOC) as well as their experiences of their general life
situation. Most of the questions were of multiple choice type.

A main purpose has been to focus on the relationship between the adolescent and the
adult life situation. Coping ability at mid-life is therefore regarded as outcome variables.
Independent variables such as social class affiliation and retrospective ratings of family
situation at adolescence have been related to coping ability.

The Family Environment Scale (FES) (Moos and Moos 1981) was used. Forty of the
original ninety items were included in the questionnaire. These were the same items that
were used in another longitudinal Swedish twin study, the SATSA-project (Plomin et al.
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1988, Pedersen et al. 1991). The items concerning family climate were rated from 1
(agree exactly) to 5 (disagree) and can be assigned to the following areas:

» Cohesion (e.g. Family members really help and support one another)

= Expressiveness (e.g. There are a lot of spontancous discussions in our family)
» Conflict (e.g. We fight a lot in our family)

» Achievement (e.g. We feel it is important to be the best at whatever you do)

«  Culture (e.g. We rarely go to lectures, plays or concerts)

» Activities (e.g. Nobody in our family is active in sports, bowling etc.)

« Organisation (e.g. We are generally very neat and orderly)

» Control (e.g. There is a strong emphasis on following rules in our family)

Questions about parental interest in school (Garfinkle 1982, Crumpacker et al. 1979)
were also included in the questionnaire. The perceived school environment at adolescence
was rated by the participants. They gave their opinions concerning school work, teachers
and schoolmates.

Aron Antonovsky's "Orientation to life questionnaire” (SOC) has been used to
estimate coping ability. In Unraveling the mystery of health, Antonovsky describes the
questionnaire concerning construction and validity (Antonovsky 1987). The questionnaire
consists of 29 questions. A shortened version of this instrument has been translated into
Swedish and validated on a Swedish sample (Furu 1991). It consists of thirteen questions.
Each question has seven possible answers (Appendix).

Analyses: To investigate hereditary influences on perceived family and school
environment as well as self-reported coping ability, intraclass correlations for the MZ and
DZ twin pairs were calculated. The opposite sex twin pairs were especially important for
studying sex-specific influences in the same family.

A step-wise linear regression analysis has been applied to determine the
environmental influences accounting for coping ability. The first of the independent
variables introduced in this model was social class affiliation at adolescence. After that
the eight items of the FES and parental interest in school were included. Finally, the
perceived school environment was added.

Results

Hereditary influences

Hereditary influences on coping ability at mid-life have been studied by comparisons
of similarities within MZ and DZ twin pairs. The results showed differences between MZ
and DZ male twin pairs regarding the perceived family environment at adolescence, i.e.
the FES variables organisation, control and cohesion (Table 3). Such differences were not
evident between MZ and DZ female twin pairs. The opposite sex twin pairs showed high
corresponding experiences within pairs regarding family environment. For school
environment, i.c. the SES variable, and coping ability, i.e. the SOC variable, both MZ
male and female twin pairs showed more similarity within the pair than the DZ male and
female pairs. The opposite sex pairs showed low concordance within pairs for these
variables.
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Table 3. Intraclass correlations for MZ and DZ twin pairs regarding perceived family and
school environment as well as coping ability.

Males Females Opposite sex
MZ DZ MZ DZ DZ
FES n r n r n r n B n I
Organisation 17 0.63 20 020 24 034 30 045 39 0.44
Control 17 0.27 20 -0.12 24 0.08 31 0.37 38 0.51
Cohesion 18 0.68 20 0.54 24 0.62 28 0.61 38 0.46

SES
Perceivedschool 17 0.75 19 007 24 064 30 036 37  -0.03
SocC
Coping ability 18 0.47 19 -007 24 034 29 0.1 37 0.02

Environmental influences

Regarding environmental influences at adolescence on coping ability at mid-life, the
regression analysis showed different patterns for males and females. Social class
affiliation during adolescence was related to coping ability for males but not for females
(Figure 1). High social class affiliation during adolescence contributed to a better coping
ability for the males. However, when the FES variables were introduced into the
regression analysis this relationship disappeared. Three FES items, organisation, control
and cohesion, seemed to be of importance. Organisation factors within the family
influenced coping ability for males but not for females. Perceived control within the
family influenced coping ability negatively for both males and females. The analysis
showed that cohesion within the family at adolescence was positively related to coping
ability for males as well as females. Positive experiences of the school environment at
adolescence also had an influence on coping ability at mid-life for both sexes.

Males

Females

FES Control
§Eh§§l Envirinméﬁi

* SOC, mean values of 13 questions

Figure 1. Environmental influences on coping ability.
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Discussion

Hereditary influences

The twin pairs of this follow-up study have made it possible to investigate the
hereditary influences on coping ability as well as perceived family and school
environment. Organisation, control and cohesion in the family environment at
adolescence seem to be influenced by hereditary factors for males compared to females.
However, home environment can be assumed to be more differentiated than school
environment and that is probably the reason why the MZ twins within pairs, both males
and females, had experienced their school environment more similarly than the DZ twin
pairs. In another Swedish twin study (Fischbein et al. 1990) it was found that the teachers
did not differentiate between the MZ twins thus perceiving that treatment more similarly
than the DZ twin pairs. As the MZ twins look alike the teachers have difficulties to
distinguish them from each other therefore treating them similarly (Alin Akerman et al.
1997).

The ability to understand and handle problems varies from individual to individual.
The development of coping ability is related to experiences during childhood and early
adult life (Antonovsky 1987). However, the developmental potential seems to be
somewhat dependent on hereditary factors. MZ twins, both male and female pairs, show
moderate similarity within pairs regarding coping ability. Within DZ twin pairs there is on
the whole no accordance, neither for the same nor for the opposite sex pairs.

Environmental influences

We have investigated perceived family and school influences on coping ability at the
age of 35. Results in this follow-up study seem to indicate that early environmental
influences have a long-term effect.

It should be observed that both social class affiliation and retrospective ratings of
family and school environment were used. An adult that is successfully handling mid-life
experiences might have a rosier memory of childhood than one that encounters
difficulties. On the other hand, ratings of family and school environment at adult age are
probably more balanced and thoughtful opinions.

The development of coping ability at the age of 35 was influenced by different kinds
of environmental factors for males and for females. Males who belonged to a higher
social class at adolescence seem to be more competent at coping with problems at adult
age compared to males of a lower social class. Family climate could however reduce the
effect of this variable. This was not found for the females. A family environment based on
structure with a firm organisation and order is also positive for males regarding coping
ability.

Cohesion within the family during adolescence seems to be of significant importance
for both males and females regarding coping ability at mid-life. It can be assumed that the
feeling of cohesion within the family includes a stimulating atmosphere, which supports
optimal development (Fischbein 1979). Positive and continuous social relations within the
family therefore seem to be of vital importance (Bronfenbrenner and Ceci 1994). Manetti
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and Migliorini (1996) have suggested that students with strong support from the family
present more positive coping strategies.

Perceived control within the family had a negative effect on the development of
coping ability for both sexes. A restrictive family environment seems to limit individual
prerequisites to develop adequate coping strategies. This implies that the more control
there is within the family, thc worse is the development of the coping ability of the
growing individual. Excessive parental control has been found in other studies to be
associated with maladaptive behaviours in children (Aunola et al. in press). These results
are also in agreement with recent findings by Stattin and Kerr (2000) where they stress the
importance of child disclosure in parental monitoring. This means of course that
monitoring cannot be a one-sided activity but has to rely on a mutual relationship between
parent and child (e.g. proximal processes). Communication patterns within families
therefore seem to be of vital importance.

Positive experiences in the school environment at adolescence promote coping ability
at the age of 35. Perceived cohesion at school together with classmates can be a
stimulating environment in which the ability to cope with problems is supported. In a
stimulating environment different individual prerequisites can be activated and more
optimally developed in accordance with the choice of the individual. At home as well as
at school there are possibilities to organise situations where the interplay between the
prerequisites of the individual and environmental factors occur with the purpose of
training coping ability. Structural factors seem to be more decisive for. males while
cohesion and cooperation are important for both males and females.

Interactional effects

Neither environment nor heredity is the sole contributor to individual development.
There is always an interaction. In accordance with earlier results (Fischbein 1979,
Bronfenbrenner and Ceci, 1994) the development depends on how individual
prerequisites interact with the environment. Here it ought to be noticed, that
environmental factors can be changed over time. The atmosphere of the surrounding
environment influences the variations of development. All individuals in the same
environment are not affected in the same way. Individuals construct different experiences
from the same environmental opportunities, based on their prior experiences and on their
genotypes (Scarr 1993). It is therefore important to increase the knowledge about positive
and negative factors contributing to the development of coping ability. Bronfenbrenner
and Ceci (1994) express this in their bioecological theory where the development is
hypothesized to be dependent upon proximal processes. These processes can be compared
to the importance of positive relations in the family and school environment. Baumrind
(1993) and Antonovsky (1987) also emphasise the importance of the influence of the
parents.

The conclusion of this study is that early environmental factors have a long-term effect
on coping ability. Hereditary factors also influence the ability to cope with problems. In
the interaction between heredity and environment, both the individual and the
environment are influenced by and influence each other. Environmental factors and above
all positive, continuous social relations are very important for the optimal development of
coping ability (Lange 1996, 2000, Fischbein 1998). The expression of these
environmental factors and the experience of what is stimulating seem to be different for
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males and females. Environmental influences can be directed towards a definite goal. For
parents and persons who work with children and young people, knowledge and awareness
of environmental structure, support and stimulation are needed to accomplish this goal.

*

Acknowledgement: The follow-up of the SLU-study has been supported by grants from the
Swedish Council for Social Research (SFR) and Penn State University. The author wishes to thank
Paul Lichtenstein for his cooperation and valuable comments on this paper. For preparing the draft
I also express my gratitude to Marion Myhrman and Anders Skarlind for aiding in the preparation
of the manuscript.

References

Alin Akerman, B., Fischbein, S. (1991): A Longitudinal Study of Twins and Nontwins from Birth
to 18 Years of Age. Acta Geneticae Medicae et Gemellologiae, 40: 29-40.

Alin Akerman, B., Thomassen, P.A., Winbladh, B. (1997): Par i barn Tvillingar och trillingar fran
Joster till tondaring (Pair of children Twins and triplets from foetus to teenager, in Swedish).
Natur och Kultur, Sweden.

Antonovsky, A. (1987): Unraveling the Mystery of Health. How People Manage Stress and Stay
Well. San Francisco, London: Jossey-Bass Publishers.

Aunola, K., Stattin, H., Nurmi, J-E. (in press): Parenting Styles and Adolescents’ Achievement
Strategies. Accepted for publication in Journal of Adolescence.

Baumrind, D. (1993): The Average Expectable Environment Is Not Good Enough: A Response to
Scarr. Child Development, 64:1299-1317.

Bergman, L.R. (1978): Urveckling av kinsskillnader i skolprestation mellan 10 och 15 drs alder
(Development of sex differences in school achievements between 10 and 15 years of age, in
Swedish). Rapport No. 24 Department of Psychology, University of Stockholm, Sweden.

Bronfenbrenner, U., Ceci, S.J. (1994): Nature-Nuture Reconceptualized in Developmental
Perspective: A Bioecological Model. Psychological Review, 101(4): 568-586.

Crumpacker, D.W., Cederlof, R., Friberg, L., Kimberling, W.J., Sérensen, S., Vandenberg, S.G.,
Williams, J.S., McClearn, G.E., Grever, B., Iyer, H., Krier, M.J., Pedersen, N.L., Price, R.A.,
Roulette, 1. (1979): A twin methodology for the study of genetic and environmental control of
variation in human smoking behaviour. Acta Geneticae Medicae et Gemellologiae, 28:
173-195.

Fischbein, S. (1978):.Heredity-Environment Interaction in the Development of Twins. International
Journal of Behavioural Development, 1: 313-322.

Fischbein, S. (1979): Heredity-Environment Influences on Growth and Development During
Adolescence. Lund: Liber.

Fischbein, S., Guttman, R., Nathan, M., Esrachi, A. (1990): Permissivness-Restrictiveness for
Twins and Controls in Two Educational Settings: The Swedish Compulsory School and the
Israeli Kibbutz. Acta Geneticae Medicae et Gemellologiae, 39: 245-257.

Fischbein, S. (1998): Developmental Variation in Relation to Environmental Structure and
Stimulation. Presentation at 9th International Congress on Twin Studies, June 4-6, 1998,
Helsinki, Finland.

Furu, M. (1985): Life Patterns and Health. A longitudinal study of men from childhood to middle
age. Malmo: Liber.

Furu, M. (1991): Livsmonster och Hdlsa. Kansla av sammanhang i tillvaron — teoretisk bakgrund
och mdtmetod. (Life Patterns and Health. Sense of Coherence — theoretical background and
method of measurement). Stockholm Institute of Education, Department of Educational
Research.

81



Garfinkle, A.S. (1982): Genetic and environmental influences on the development of Piagetian
Logico-Mathematical Concepts and other specific cognitive abilities: A twin study. Acta
Geneticae Medicae et Gemellologiae, 28: 173—195.

Lange, A-L., Fischbein, S. (1992): From Puberty to Mid-life: A Follow-up Study of Twins and
Controls. Acta Geneticae Medicae et Gemellologiae, 41: 105-112.

Lange, A-L. (1996): Fran wuppvéxitid till vuxenliv (From adolescence to adult, in Swedish).
Rapport. Department of Special Education, Stockholm Institute of Education, Sweden.

Lange, A-L. (2000): From Child to Adult. Stockholm Institute of Education Press, Studies in
Educational Sciences 28, Sweden.

Ljung, B-O., Fischbein, S., Lindgren, G. (1977): A comparison of growth in twins and singleton
controls of matched age followed longitudinal from 10 to 18 years. Annals of Human Biology,
4(5): 405-415.

Manetti, M., Migliorini, L. (1996): Social Support, Coping Strategies and Outcomes in University
Students. Poster presented at the 14th ISSBD Conference in Quebec City, Canada.

Moos, R.H., Moos, B.S. (1981): Family Environment Scale manual. Palo Alto, CA: Consulting
Psychologists Press.

Nordberg, L. (1994): The first four years of Children’s mental development. An emperical study
with applications in psychology, child- and adolescence psychiatry and pediatrics. Stockholm:
gotab. Sweden.

Pedersen, N.L., McClearn, G.E., Plomin, R., Nesselroade, J.R., Berg, S., de Faire, U. (1991): The
Swedish Adoption/Twin Study og Aging: An update. Acta Geneticae Medicae et
Gemellologiae, 40: 7-20.

Plomin, R., McClearn, G.E., Pedersen, N., Nesselroade, J.R., Bergeman, C.S. (1988): Genetic
Influence on Childhood Family Environment Perceived Retrospectively From the Last Halfl of
the Life Span. Developmental Psychology, 24(5): 738-745.

Scarr, S. (1993): Biological and Cultural Diversity: The Legacy of Darwin for Development. Child
Development, 64: 1333—-1353.

Scarr, S. (1992): Developmental theories for the 1990s: Development and individual differences.
Child Development, 63: 1-19.

Schludermann, S., Schludermann, E., Huynh, C-L. (1996): Family Background, Adolescent Coping
Styles and Adjustment. Poster presented at the 14th ISSBD Conference Québec City, Canada.
Department of Psychology, University of Manitoba Winnipeg, MB, Canada.

Stattin, H., Kerr, M. (2000): Parental Monitoring: A Reinterpretation. Child Development, 71:
1072-1085.

Sundelin Wahlsten, V. (1991): Utveckling och overlevnad. En studie av barn i psykosociala
riskmiljoer (Development and survival. A study of children in psychosocial risk environment).
Department of Education, University of Stockholm, Sweden.

Tanner, .M. (1978): Foetus into Man. London: Open books.

Westin-Lindgren, G. (1979): Physical and Mental Development in Swedish Urban Schoolchildren.
Lund: Liber.

Mailing address: Anna-Lena Lange
Department of Special Education
Stockholm Institute of Education
Trekantsvigen 3
Box 47 308
S-10074 Stockholm
Sweden
e-mail: anna-lena.lange @lhs.sc

82


mailto:anna-lena.lange@lhs.se

Appendix

ORIENTATION TO LIFE QUESTIONNAIRE

I5

12,

Do you have the feeling that you don't really care about what goes on around you?
1 - very seldom or never 7 - very often

Has it happened in the past that you were surprised by the behaviour of people whom you
thought you knew well?
1 - never happened 7 - always happened

Has it happened that people whom you counted on disappointed you?
1 - never happened 7 - always happened

Until now your life has had:
1 - no clear goals or purpose at all 7 - very clear goals and purpose

Do you have the feeling that you're being treated unfairly?
1 - very often 7 - very seldom or never

Do you have the feeling that you are in an unfamiliar situation and don't know what to do?
1 - very often 7 - very seldom or never

Doing the things you do every day is:

1 - a source of deep pleasure and satisfaction 7 - a source of pain and boredom
Do you have very mixed-up feelings and ideas?

1 - very often 7 - very seldom or never

Does it happen that you have feelings inside you would rather not feel?
1 - very often 7 - very seldom or never

. Many people - even those with a strong character - sometimes feel sacks (losers) in certain

situations. How often have you felt this way in the past?

1 - never 7 - very often

. When something happened, have you generally found that:
1 - you overestimated or underestimated its 7 - you saw things in the right
importance proportion

How often do you have the feeling that there's little meaning in the things you do in your daily
life?
1 - very often 7 - very seldom or never

. How often do you have feelings that you're not sure you can keep under control?

| - very often 7 - very seldom or never
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Abstract: We surveyed adolescent self-image, well-being and peer-group integration in
relation to age and maturation status within the framework of the Health Behaviour in School-
Aged Children Study (Currie 1998) to reveal differences between genders, resp. subgroups of early
and late maturers.

The nationally representative sample consisted of 2354 boys and 2518 girls aged between 11.5
and 17.5. Subjects were grouped by gender, age and maturation status. Body image, self-
evaluation, well-being, friend relations, classmate relations and aggression were the factors
studied. Independence of the predictor variables for each factor was tested by chi-square. To test
differences between subgroup means of the weighted factor score totals post-hoc nonparametric
tests and nested two-way ANOVA were used.

Differences for maturation status (mature denoting post-menarcheal girls, resp. post-
spermarcheal boys) were similar to those for age. Scores for body image were higher in the
younger and in the non-mature female subgroups, while the corresponding males showed an
opposite tendency. There were no significant differences in self-evaluation between the male
subgroups for age and maturation status and no definite tendency in the female subgroups. The
older and mature ones scored higher in friend relations, but lower in classmate relations and well-
being than the younger and non-mature ones in both sexes. Differences between the groups of
early and late maturers were slight both within and between sexes.

We regard these results as indicative of the fact that biological and psychosocial development
are not independent from each other and that the relationships are very complex. The male and
female maturation pattern appears to differ not only biologically, but also in terms of psychosocial
development.

Keywords: Biological maturation; Psycho-social development; Self-image; Well-being,
Peer-integration.

Introduction

Adolescence is perhaps the most dynamic period of human life with spectacular
somatic changes and large amplitude of emotional and mood variability. Adolescence
should be distinguished from puberty. The former is a longer period beginning at the age
of 10-12 and ending somewhere between 18 and 21 during which time the child becomes
an adult, while the latter takes place generally between the 10th and 16th year of age and
it means mainly the rapid somatic and hormonal changes (WHO 1992). Adolescence
involves profound biological, mental, emotional and social development. This period full
of conflicts is nowadays even more problematic than it had been before, because the time
gap between biological and social maturity has increased (Gadoros 1998).
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Adolescence can be divided into three subperiods. Early adolescence starts with
puberty. Teenagers devote full attention to these changes and most of them have worries
about it. Body-image, self-image, self-esteem are perceivably unstable. This is also the
time when the youngster begins to turn to the peers for authority rather than to the parents.

Pubertal growth spurt (Peak Height Velocity, PHV) takes place mostly in middle
adolescence. Both menarche (first menstruation) and spermarche (first ejaculation) are
related to PHV. This is the period of early sexual interest (and often the time of the first
sexual experiences). Peer-group adherence becomes increasingly important accompanied
by attempts to gain independence from the parents.

In the third period of adolescence the rate of growth decreases while secondary sex
characteristics reach their nearly final stage. Intimate partnerships become more important
in peer community. Developing independence from the family is more or less completed.
(Kaplan and Mammel 1993, Aszmann et al. 1995, Gadoros 1998, Bodzsar 1999).

The process outlined above is a general scheme. Though chronological age, growth,
physiological development (sexual maturation), mental, emotional and social
development are known to proceed in parallel to some extent (Tanner 1961, Tanner-
Lindgren 2001), it is known also that individual variability is enormous. The interactions
between biological and psychosocial development are very complicated. The timing of
maturation has a wide age range and this —naturally— affects, and interacts with, mental,
emotional and social development. There are also gender differences in this respect: carly
maturation is usually preferred by the males, but female attitude is often contradictory
(Litt 1995, Bodzsdr 1994, 1981, 2000, Bodzsdr and Pdpai 1993).

The purpose of this study was to analyse adolescent self-evaluation, well-being and
integration to the peer groups in relation to chronological age and maturation status. The
problems we studied were:

- evidence for a tendency in these psychosocial characteristics related to age and
maturation status;

- cvidence for gender differences in the same when these were related to the
timing of sexual maturation;

- the possibility of a distinction between the groups of early and late maturers by
using these traits.

Material and Methods

The Health Behaviour in School-aged Children Study (HBSC) is a cross-national
research study conducted in collaboration with the WHO. This research project aims to
gain new insight into and increase understanding of health behaviour, lifestyles and their
context in young people in Europe and North-America. Surveys of the 11-, 13- and
15-year-old children (in Hungary the 17 year-olds were also involved) have been
conducted at four-year intervals in schools, based on an internationally agreed protocol
(Currie et al. 2000). Data collection has been carried out by using a self-completion
anonymous questionnaire. For further information about the HBSC study see Curric et al.
(2001).

The Hungarian nationally representative sample of 2354 boys and 2518 girls (aged
between 11.5 and 17.5 years) of the fourth 1987/88 survey was used for this analysis.
Maturation status was assessed by the question: "Have you had ejaculation yet?" for the
boys, resp. "Have you had menses (periods) yet?" for the girls. These questions do not
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belong to HBSC, they only were used in Hungary. Median ages at menarche and
spermarche were estimated by probit analysis (maximum likelihood estimation) to
describe the general maturation status of this sample.

Separately for boys and girls, comparisons were performed across age-groups,
between pre- and post-menarcheal, resp. pre- and post-spermarcheal groups, finally
between mature and non-mature groups within the age-groups. The number of the still
pre-menarcheal girls of 15 years and older was so small that a statistical analysis of
differences between mature and non-mature ones was not feasible in this age range.

Relationships between the predictor variables of peer-relations, self-evaluation, well-
being, resp. the covariates of age and maturation status were assessed by x>-tests of
independence (p<0.05). On the basis of these results and earlier analyses of HBSC data
six kinds of factor scores were created (Table 1). Each predictor variable was coded as a
three-grade scale variable, code 0 meaning the least positive and code 2 meaning the most
positive answer. For each factor the scores was summed, then the factors were weighted
for comparability to have a 0 for minimum score and 72 for maximum score for all
factors.

Table 1. Predictor variables for the factors used in assessing
adolescent self-image, well-being and peer relations.

Index Variable Index Variable
Body-image Dieting to lose weight Friend Being with friends after school (how often)
Body-shape (fat-thin) relations Evenings spent with friends
Looks (bad-good) Number of close friends

Making friends (easy-difficult)
Talk to friends same sex (easy-difficult)
Talk to friends opposite sex (easy-difficult)

Self- Feeling confident Classmate  Enjoying being together
evaluation ~ Feeling helpless ' relations Being kind and helpful
Being left out of things Accepting me

Self-esteem scale
(Rosenberg 1965)

Well-being  Feeling happy Aggression  Bullying
General feeling Carrying weapon
Feeling lonely Aggression scale (Achenbach 1991)
Feeling low

Feeling nervous
Feeling irritable
Backache

Being tired in the
morning
Depression scale
(Kovacs 1981)
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Though the factors appeared to be of the quasi-interval type, the Kolmogorov-
Smirnov tests for normality were significant in all cases. Therefore Kruskal-Wallis and
Mann-Whitney u-tests were used to compare the age group as well as maturation status
group centroids (p<0.05). Though conditions disallowed to compare means statistically,
these parameters demonstrate differences better than medians therefore means are
reported.

In order to better illustrate the differences the scores obtained by the Rosenberg scale
(1965) of self-esteem and by the Achenbach aggression scale (1991) are also reported.

Two-way nested ANOVA (hierarchical method) was used to explore the effects of sex
and maturation status on these factors (p<0.05).

Results

The response rates for the maturation status were 95.0% in the boys and 99.5% in the
girls. Table 2 shows the percentage distribution of the responses. The median age at
spermarche was 13.59 = 0.15 yr. (95% CI = 13.27 — 13.90), that at menarche was
12:92 + 0.09 (95% CL=12.73 = 13.11).

Table 2. Distribution of mature and non-mature adolescents by age (%).

Age Boys (€T

(year) Mature Non-mature Mature Non-mature
115 17.4 82.6 14.6 85.4
12.5 20.9 79.1 32.1 67.9
13.5 46.9 53.1 63.9 36.1
14.5 72.3 27.7 86.8 13.2
15:8 85.0 15.0 98.2 1.8
16.5 93.1 6.9 99.3 0.7
17:5 94.5 5.5 99.1 0.9

Tables 3 and 4 show mean factor scores for the studied subgroups.

The Kruskal-Wallis tests across the age groups were not significant concerning the

factor of self-evaluation in the boys. In general, male means were lower in the younger
groups for body image, friend relations and aggression and in the older groups for
classmate relations and well-being. Female means were lower in the younger groups for
friend relations and aggression and in the older groups for body image, classmate
relations and well-being. There was no definite tendency in self-evaluation, though the
age groups of 16.5 and 17.5 years had the two highest means.
The Mann-Whitney u-tests between the two maturation groups were not significant for the
factor of self-evaluation in the boys. Mature boys had higher means for body image,
friend relations and aggression and lower ones for classmate relations and well-being.
Mature girls had higher means for self-evaluation, friend relations and aggression and
lower ones for body image, classmate relations and well-being.
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Table 3. Factor score means for self-image, well-being and peer relations in the males.

Age Body Self- Well-being  Classmate Friend Aggression
(year) image  evaluation relations relations
11.5 50.25 23.00 50.75 83.52 54.75 16.93
12.5 48.44 21.20 53.21 81.41 52.95 17.33
13.5 45.64 22.70 52.20 77.34 55.77 21.12
14.5 48.71 21.87 50.28 76.34 55.85 24.3
155 48.13 23.52 49.33 74.13 56.67 21.31
16.5 49.84 22.31 47.00 70.70 S7.7 20.55
173 49.10 23.42 48.36 73.69 57.45 22.38
Non-mature  45.70 22.26 52.17 79.45 52.92 17.16
Mature 48.39 22.19 48.55 To.17 57.39 23.00

Table 4. Factor score means for self-image, well-being and peer relations in the females.

Age Body Self- Well-being  Classmate  Friend Aggression
(year) image  evaluation relations  relations
11.5 42.18 26.73 48.12 80.33 4891 9.76
12.5 42.00 23.41 50.00 80.59 49.63 9.03
3.9 43.18 25.42 47.55 79.37 52.89 11.32
14.5 40.52 23.12 46.31 76.01 52.92 12.32
15:5 37.51 25.80 41.29 74.25 55,75 13.13
16.5 3717 27.46 41.46 71.68 53.87 12;73
17.5 37.45 27.26 39.17 70.97 54.23 12.76
Non-mature  44.06 25.71 50.40 80.41 49.90 9.78
Mature 37.45 27.35 43.18 72.44 53.81 12.16

The u-tests between the maturation subgroups within age groups were significant for
the factor of friend relations in the boys aged 11.5 (mature ones having a higher mean),
for aggression in the 12.5-year-old boys (mature ones having a higher mean), for friend
and classmate relations and aggression in the 13.5-year-old boys (mature ones having a
higher mean), for self-evaluation (mature ones having a lower mean) and aggression in
the 14.5-year-old boys (mature ones having a higher mean), for aggression in the boys
aged 15.5 (mature ones having a higher mean), and for friend relations and aggression in
those aged 16.5 (mature ones having a higher mean). Body image and well-being differed
significantly in the 12.5-year-old girls (mature ones having a lower mean), aggression in
the 13.5-year-old girls (mature ones having a higher mean) and body-image in those aged
14.5 (mature ones having a lower mean). There were no significant differences in the age
groups of 17.5 in the boys and 11.5 in the girls.

A summary of the results of two-way ANOVA is given in the Table 5.
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Table 5. Summary results (significance of F) of the two-way ANOV As
for the factors of self-image, well-being and peer relations.

S our e e 6 'f EFI &P 0N

Factor Combined Sex Maturation status ~ Sex by maturation status
Body image *k Bt *ok 23
Self-evaluation ok *% - e
Well-being *¥ ¥ *E **
Classmate relations Ak - *¥ -
Friend relations ¥ i ok -
Aggression e e e E
**: p<0.01  * p<0.05 —: not significant
Discussion

Median ages at sexual maturation slightly differed from other reported values. The
most recent national representative data for these medians were 14.11 for the boys and
12.79 for the girls (Eiben et al. 1991). Discrepancies can originate, on the one hand, from
the fact that HBSC data were not entirely representative in respect of sexual maturation
(the earliest maturers —especially girls— were not included in the sample because of the
age limit). On the other hand, one has to consider possible secular changes in growth and
development in Hungary (Bodzsar 1998) and the fact that the last nationally
representative growth standards are from the early eighties, so the medians might have
changed since then.

In general, the results of the comparisons performed corroborate the obvious fact that
age and sexual maturation are related, since the age changes of the mean factor scores
were similar to those with maturation status.

Typical gender differences were found in the change of the factor of body image:
mean male scores increased while female scores decreased with age and maturation.
Moreover male scores were higher than those of the females in all groups. This means
that the boys perceived themselves as being leaner and better looking than girls did and
this difference increased with the progress in maturation. The ANOVA results confirmed
that two different tendencies exist in boys and girls, and that the effect of gender was
more powerful than that of maturation. Behind these there are objective biological facts:
body fat percentage is higher in females than in males at all ages, on the one hand and on
the other, there is an absolute fat loss in boys during puberty while there is only a relative
one in girls (Forbes 1978). Post-menarcheal girls have more relative body fat at all ages
than their pre-menarcheal peers (Bodzsar 2001). In addition, subjective factors should not
be neglected either: appearance has certain social value and fatness 1s considered
unattractive nowadays, especially for females. Hence a maturing girl who moves off the
slim ideal would look at her somatic changes with a negative attitude.

It is well known from previous studies that body image and self-evaluation are related
(Blythe et al. 1981, Brack et al. 1988, Aszmann 1997). The present analysis did not show
this connection that clearly. Significant differences were only found for the factor of self-
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evaluation in the girls, but the tendency of the mean scores differed from that of body
image. Nevertheless, the self-esteem scale of the self-evaluation factor (Figure 1) taken by
itself showed that mature girls had a definitely more negative self-image than non-mature
ones.

Frequency (%)

27 29 31 33 35 37 39
Score

O non-mature = mature

Figure 1: The distribution of the girls along the Self-esteem scale.

The significant interaction between sex and maturity also showed that the scores of
this factor developed differently in relation to maturation for the boys and the girls.

The mean scores of well-being showed a similar, decreasing tendency with age and
maturation in both sexes, but the same was more marked in the girls. The ANOVA test
results demonstrated that the effect of maturation status was stronger than that of gender.
Rapid somatic changes, unstable hormone levels and consequential emotional and mood
fluctuations during puberty may result in a deranged satisfaction with life. Psychosomatic
complaints and depressive symptoms develop more easily in girls whose attitude to
pubertal changes is usually more negative than that of boys.

Peer integration plays an outstanding role in the socialization of adolescents (Aszmann
1995, Gadoros 1998), and our results corroborate this notion. Adherence to a peer group
is very important in the teenager’s life and this was reflected by the high mean scores of
the factors of friend and classmate relations in both genders. While the extent of the
change in the scores with age and maturation showed the same tendency, its direction was
opposite for these factors. There was no significant interaction between sex and maturity
in respect of these indices, and the role of maturation was more powerful than that of
gender.

This opposite direction of factor change may suggest that separation from the first
scene of socialization, namely the family, would start at school: teenagers turn with
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increasing attention towards their class community (most friendships develop within the
class). Later these friend relations (including relations outside the class) gradually become
more intimate and more important. Concurrently with increasing age and progressing
maturation, the class —that naturally does not comprise only friends— would become less
important.

25 : R -

20 +—— - -— e
TG E— - . S -
5
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S 104 SE— 2
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:

|
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Score
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Figure 2: Distribution of the boys along the Aggression scale.

In respect of the factor of aggression the tendency was very similar for the boys and
girls: mean scores increased with age and maturation, i.e. aggressive behaviour is likely to
become more characteristic in older and more mature young people. Mean scores were
lower in the girls in all groups. The interaction between gender and maturity was
significant also for aggression and also the effect of maturation status was considerable.
These results suggest that both gender and maturity are determining factors in this trait.

It 1s well known that blood testosterone level increases during sexual maturation but
observations concerning a direct relationship between testosterone level and aggressive
behaviour have been somewhat contradictory (Olweus et al. 1980, Susman et al. 1987,
Inoff-Germain 1988). The lack of a clear connection, however, does not preclude that it
exists: perhaps this connection is more complex than thought before. Anyway, our results
corroborated first that sexual maturation and aggressive behaviour were related to some
extent (in Figure 2 obvious differences can be seen between mature and non-mature
boys), further that aggression was more characteristic of boys than girls.

Comparisons within age groups did not show clear differences in the timing of
maturation. Among others, one reasons for this fact may be that the earliest maturers were
not included in this sample because of the age limit of sampling, and the numbers of the
adolescents in some subgroups were low. Peer integration differences between mature and
non-mature subjects were more pronounced in the boys than in the girls. It is known that
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in general early maturing boys are socially well integrated while late maturers are not
(Gadoros 1998, Bodzsar 2001).

Effects of timing of sexual maturation on the girls’ psychosocial development were
more complex. The most commonly accepted idea has been that an average rate of
maturation is the most preferable for girls (Litt 1995, Bodzsar 2000, 2001), but the
present results failed to confirm that. Nevertheless it can be seen that body image had a
more important role for the girls than for the boys, further that late-maturing girls
considered themselves much thinner and more attractive than the girls of the other types
of maturation. This observation did not surprise us, because late maturers have the lowest
body fat percentage (Bodzsar 2001).
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Abstract: Four groups of Bangladesh children aged between 2 and 8 years took part in a 18
months randomised trial to study the effects of chemotherapy and health education on growth,
nutritional status and prevalence and intensity of intestinal parasites. Approximately 500 children
from each rural area participated in the trial, each area receiving a different intervention. One
area received chemotherapy at baseline and at 6, 12, and 18 months; another received health
education only; a third area received both chemotherapy (at baseline, 6, 12 and 18 months) and
health education, and the fourth area was a control. All children and their families were given a
single dose of albendazole (400mg) at the beginning and end of the study. Children had their
height, weight and mid-upper arm circumference measured at baseline, 6, 12, and 18 months.
Stool samples were taken prior to chemotherapy at baseline and again at 6,12, and 18 months and
the eggs/g of round worm, whip worm and hook worm were counted.

Overall there was evidence of wasting (17%) and stunting (31%) at baseline while at the end of
the study there was little change in wasting (16%) but the percentage stunted had increased to over
40%. There was little consistent evidence suggestion a relationship between anthropometric status
and worm infestation; regular de-worming was not associated with consistent growth gains. Cost-
effective analysis showed that annual de-worming treatment was the most cost effective means of
reducing the prevalence and intensity of worm infestations.

Keywords: Growth; Nutritional status; Intestinal parasites; Ascaris lumbricoides; Trichuris
trichiura; Bangladesh.

Introduction

Intestinal worm infections are among the most common infections in the World and
roundworm (Ascaris  lumbricoides) and hookworm infections rank below only
tuberculosis and diarrhoeal disease in prevalence in Asia, Africa and Latin America
(Pawlowski 1984). Of the nematodes (roundworms) Ascaris is the most common and it is
estimated by The World Health Organisation that about one quarter of the world’s
population is infected with Ascaris lumbricoides (roundworm), about one-eighth with
Trichuris trichiura (whipworm) and one-fifth with hookworm (either Ancylostoma
duodenale or Necator americanus). The world’s population harbours ten thousand
million Ascaris worms, a total burden of about | million kilogrammes. Every day about
100,000 kg of Ascaris eggs are released into the environment.

Helminths pass through three stages, egg, larva and adult, in their life. The life cycle
of the hookworm begins with eggs from an infected person passing out of the body in
faeces. Under favourable environmental conditions the eggs hatch and larvae emerge.
When the larvae come into contact with skin, they penetrate it, and burrow rapidly. They
migrate through the blood stream to the lungs and then climb the windpipe. They are
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coughed up and swallowed and enter the gut where maturation to adults occurs. The
spread of hookworm infection is encouraged by the use of faecal material as a fertiliser
and by walking barefoot.

Ascaris and Trichuris have similar life cycles. Eggs pass out of the body in faeces,
and, on average a female roundworm will produce 240,000 eggs/day. The eggs are not
immediately infective but become so in two or three weeks in suitable environmental
conditions. The developing eggs enter the body in food contaminated with infected soil.
In the stomach the eggs hatch and the larvae burrow through the gut wall into the blood
vessles through which they travel to the liver and then the lungs. There they feed, grow,
and develop into young adults. The worms migrate to the trachea where they are coughed
up and swallowed and return to the intestine. About 2 months after the initial ingestion of
eggs, the female adult roundworm begins releasing eggs.

The intensity and prevalence of helminthic parasites in humans are related to a variety
of ecological, behavioural, immunological and demographic determinants (Bundy and
Medley 1992). Worm transmission is enhanced by poor socio-economic conditions,
deficiencies in sanitary facilities, improper disposal of human faeces, insufficient supplies
of potable water, poor personal hygiene, substandard housing, and lack of health
education (Holland et al. 1988). These factors correlate with poverty and
underdevelopment, and in that sense intestinal parasitoses can be labelled "diseases of
poverty" (Cooper 1991).

Parasitic infection constitutes a significant health and social problem (WHO 1987).
Infection can lead to (a) significant morbidity and mortality (b) poor physical
development, reduced physical activity and reduced capacity for productive work and
infection is associated with impaired mental development and unsatisfactory performance
of children at school (Nokes and Bundy 1994, Morrow 1984).

The clinical signs and symptoms of infection vary according to the infective organism
and the extent of infection. Ascaris can cause cough and intestinal obstruction, Trichuris
abdominal pain and diarrhoea, and hookworm abdominal pain, diarrhoea and iron
deficiency anaemia. Blood loss in hookworm infection has been estimated as 0.2 ml per
worm per day in A. duodenale and 0.04 ml per worm per day in N. americanus. Even
small hookworm loads may cause anaemia over time and a blood loss of 1 ml per day
(equivalent to a worm load of about 5 for A. duodenale and 25 for N. americanus) would
cause the loss of 250mg of iron in two years, the equivalent of the total iron stores of a
50kg women. Ascaris infection is associated with reduced weight-for-age, impaired
lactose digestion, decreased food consumption, lower plasma Vitamin A levels and short
intestinal transit time. Heavy Trichuris infection is associated with the loss in weight in
adults and failure to grow in children (Holland 1991, Stephenson 1994). Worm infections
are part of a vicious "disease-malnutrition-growth-productivity" cycle.

The magnitude of the problem of soil and water transmitted intestinal parasites has not
yet been rigorously investigated in Bangladesh through a nation-wide study, but it 1s
generally accepted that people living in rural areas and in urban slums will be particularly
at risk because of poor sanitation, unclean water, and lack of personal hygicne. Surveys
conducted over the last 30 yr on rural samples, hospital patients, students, urban slum
dwellers and tea garden workers suggest prevalences of roundworm in the range 70-95%;,
whipworm between 38—79% and hookworm from 2-71% (Muttalib et al. 1976, Hall et al.
1992). However, much less information is available on intensities of infection (as

96



measured by eggs/g in stool samples), and the few studies conducted do not suggest high
levels of infection.

The results described in this paper relating nutritional status, growth and intestinal
parasites in rural Bangladeshi children were part of a wider study that examined the cost-
effectiveness of different interventions on reductions in prevalence and intensity of gut
infection (Mascie-Taylor et al. 1999).

Materials and Methods

A randomised intervention survey involving 4 discrete geographical areas, all located
within a radius of about 80 km from Dhaka, the capital of Bangladesh was conducted over
18 months. No ethical clearance was required as the main interventions of health
education and chemotherapy are part of accepted government policy. Four discrete areas
were chosen because the health education programme involved the whole community (see
below). Each area was randomly assigned to a different regimen. Area 1, Palash, received
albendazole chemotherapy at the beginning of the 18 months study period (baseline) as
well as health education; area 2, Bhaluka received albendazole chemotherapy at baseline
and again at 6 and 12 months; area 3, Mirzapur, received both albendazole chemotherapy
at 0, 6, and 12 months and health education and area 4, Kaliganj where albendazole
chemotherapy was given at 0 months only and no health intervention was carried out. In
all 4 areas the index child and all the other household members received albendazole
chemotherapy at the commencement of the study. In Bhaluka and Mirzapur, only the
index child from each house was treated at 6 and 12 months.

A total of 550 children between 2 and 8 years in each of the 4 areas were randomly
selected on a household basis to participate in the study. Before the initial albendazole
treatment, each child provided a faecal sample so that prevalence and intensity of
infection (eggs/g in faccal samples, using the Kato-Katz method) for the 3 worms (round,
whip and hookworm) could be determined. At the end of the study the index child as well
as the family members received anthelminthic treatment. All children in the 4 areas had
their height, weight and mid-upper arm circumference (MUAC) measured at 6 monthly
intervals commencing at the baseline survey. Height-for-age, weight-for-age and weight-
for-height Z scores were computed using the NCHS reference values. Children also
provided a faecal sample at 6, 12, and 18 months for determination of egg counts. Basic
socio-demographic and household data were collected by questionnaire at the beginning
of the study and a knowledge, attitude and awareness (KAP) questionnaire was
administered at the beginning and end of the study to monitor changes in attitudes,
awareness, and changes in practices over the 18 months fieldwork period.

Health education was organized in each of the 2 relevant areas through a team of 6
health assistants and a supervisor. The educational package comprised home visits once a
month, focus group discussions, and visits to schools. The aim of the project was to
increase the awareness of worm transmission and the disabilities caused by intestinal
helminths; to improve personal hygiene by hand washing before food preparation,
consumption, and after defecation, and regular nail trimming, and to promote routine
wearing of shoes, use of a latrine, and use of clean water in cooking and washing of
utensils. It is understood that the findings of the study that relate to the health education
intervention are applicable only to the specific package of health education provided and
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that alternative health education interventions may have brought about different sets of
results.

A subset of children (10%) provided a second stool sample 6 wk after receiving
anthelminthic treatment for ascertaining cure rates of each worm. The results confirmed
the findings of previous such studies in showing high cure rates using albendazole for
Ascaris lumbricoides of 93% and lower rates for hookworm (85%) and Trichuris
trichiura (72%). The reliability of egg counts was also assessed, and paired t-tests
confirmed that there were no significant inter-observer differences between the egg counts
for any of the 3 worms.

Here the growth of the children over the 18-month period is examined in relation to
prevalence and intensity of the three worms as well as background socio-demographic
variables.

Results

At the beginning of the study nearly 31% of children aged 2-8 years were free of all
three intestinal parasites. Nearly half the children had Ascaris, a third Trichuris and 40%
hookworm; 14% had all three worms. At the end of the 18 months study, children free of
worm infestation increased to nearly 56%, and prevalences fell to 33% for Ascaris and
Trichuris and 10% for hookworm; only 4% had all three worms (Table 1). Based on
WHO classification intensities of mean worm infestation were low for all three worms
(Table 2) at the beginning of the study and even lower at the end of the study period.

Table 1. Prevalence of gut parasites at the beginning and end of the study.

Worm Baseline 18 months
None 30.7 55.7
Ascaris only 14.6 16.8
Trichuris only 54 5.0
Hookworm only 10.8 24
Ascaris + Trichuris 10.0 12.0
Ascaris + Hookworm 9.3 1.6
Trichuris + Hookworm 5.0 2.2
All three 14.2 4.3

Table 2. Intensities (eggs/g) of gut parasites at the beginning and end of the study.

Baseline 18 months

Mean SD SD
Ascaris 769 2156 1364
Trichuris 121 590 237
Hookworm 105 375 172
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Associations between worm prevalence and intensity of infection with socio-
economic, education and cleanliness variables did not show consistent and significant
relationships for all three worms. Children from poorer households tended to have higher
prevalences of Trichuris and hookworm but few variables associated with Ascaris.

There was clear evidence of acute and chronic malnutrition: mean weight-for-height
Z-score was —1.21 and height-for-age —1.47 at the beginning of the study and declined to
—1.24 and —1.68 respectively at the end of the study (Table 3). The percentage of children
below —2 Z scores improved slightly for weight-for-height by the end of the study but
worsened for weight-for-age and height-for-age (Table 4).

Table 3. Anthropometric Means at baseline and 18 months.

Variable Baseline 18 months
Height 104.3 111.7
Weight 15.4 17.5
MUAC 148.1 154.4
Weight-for-height -1.21 -1.24
Weight-for-age -1.76 -1.88
Height-for-age -1.47 -1.68

Table 4. Percentage below cut-off of -2 SDs.

Variable Baseline 18 months
Weight-for-height 16.4 14.0
Weight-for-age 44.1 49.0
Height-for-age 36.9 42.1

Children from poorer households and living in less clean environments were more
likely, on average, to have lower heights, weights and mid upper arm circumferences and
reduced Z scores at baseline.

The relationship between prevalence of gut parasites and height, weight and mid-
upper arm circumference (after removing the effects of age and sex) indicated that
children without Trichuriasis were taller on average and had greater arm circumference
than children with whipworm infestation (Table 5). In addition there was a highly
significant relationship between Polyparasitism and mid-upper arm circumference with
children without any gut infestation having a higher mean value. There was a negative
relationship between Trichuris infection and height and height-for-age (Table 6); higher
levels of Trichuris infestation were associated with reduced height and height-for-age.
However the opposite trends were found with Trichuris prevalence and intensity with
weight-for-height.

Longitudinal analysis showed that on average children fell further behind the NCHS
reference values over the 18-month study period. Weight-for-age fell by —0.13, height-
for-age by —0.22 and weight-for-height by —0.04 (Table 7).
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Table 5. Associations between anthropometric variables and
prevalence and intensity of worm infestation at baseline.

Height (cm) Weight (kg) MUAC (mm)

Prevalence

Ascaris NS NS NS

Trichuris -ve +1.19 p=0.013 NS -ve +2.59 p=0.005*

Hookworm NS NS NS
Polyparasitism P=0.005

0 NS NS +3.60

1 +3.12

2 +2.43

3 0
Intensity

Ascaris NS NS NS

Trichuris -0.0007 p = 0.002 NS NS

Hookworm NS NS NS

* after removing the effects of ownership, education, occupation and cleanliness variables the
association remains significant +1.93 p=0.003

Table 6. Associations between Z scores and prevalence and
intensity of worm infestation at Baseline.

Weight-for-age Height-for-age Weight-for-height

Prevalence

Ascaris NS NS NS

Trichuris NS -ve +0.26 p=0.012  -ve —0.06 p=0.005

Hookworm NS NS NS
Polyparasitism NS NS NS
Intensity

Ascaris NS NS NS

Trichuris NS -0.0002 p = 0.032 +0.00014 p=0.003

Hookworm NS NS NS

Table 7. Changes in anthropometric variables and Z-scores over the 18 months intervention.

Variable ) Mean SD
Height (cm) +7.50 1.95
Weight (kg) +2.11 1.24
MUAC (mm) +6.73 6.75
Weight-for-age -0.13 0.50
Height-for-age -0.22 0.51
Weight-for-height -0.04 0.71
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In order to try and examine the longer term impact of gut infestation children were
classified on a scale of 0 to 4 depending on whether there had been not infected (0) on all
four occasions (baseline, 6, 12 and 18 months), infected once (1), twice (2) three times (3)
or on all 4 occasions (4). The results (Table 8) indicate although one quarter of children
were free of Ascaris throughout the study period, over 30% of children were probably
infected for most of the study period. For Trichuris and hookworm nearly 50% of the
children remained free of infection but nearly 20% for Trichuris and 4% for hookworm
were infected for most of the investigation. Because of the small number of children
infected with hookworm on all four occasions, categories 3 and 4 were combined in
subsequent analyses.

Table 8. History of worm infestation: Percentage of children with worm infestation
at baseline, 6, 12 and 18 months.

Worm Infestation Ascaris Trichuris Hookworm
None 24.3 453 46.4
Once 21 16.6 35.4
Twice 23.7 18.1 14.3
Three 19.2 14.1 3.5
All four surveys 11.7 5.0 0.4

There was a general trend of decreasing stature with increasing frequency of infection.
Children free of Trichuris and hookworm throughout the study had significantly higher
mean heights than those infected on all four surveys after removing the effects of age and
sex (Table 9) but no significant associations were found with Z-scores.

Table 9. Relationship between worm infestation history and height.

Trichuris Height Hookworm Height
None +0.72 None +1.038
Once +0.43 Once +0.760
Twice -0.18 Twice +0.619
Three +0.42 Three or four surveys 0
All four surveys 0

P <0.001 P <0.006

Mean intensities of infection were also computed based on the eggs counts at baseline,
6, 12 and 18 months (Table 10) and higher mean intensities of Trichuris infection over the
4 surveys were associated with lower weight, weight-for-age and weight-for-height (Table
11) again after removing the effects of age and sex.
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Table 10. Mean intensity of infection of the four surveys.

Worm Mean SD Minimum Maximum
Ascaris 693.7 1173:7 0 9562
Trichuris 106.0 316.0 0 6395
Hookworm 41.1 91.6 0 1281

Table 11. Associations between mean Trichuris intensity,
anthropometric variables and Z-scores.

Regression Coefficient P
Weight -0.00033 0.011
Weight-for age -0.00016 0.002
Weight-for-height -0.00018 0.016

Although the regression coefficients are small, it is worth noting that a child with 6000
eggs/g. over the 18-month period, would, on average weigh nearly 2 kg less than a child
free of Trichuris. Likewise Z scores were reduced by about 1 between a child with 6000
cggs/g and one without infestation (Table 12).

Table 12. Relationship between egg count and anthropometric variables computed
using the regression equation.

Trichuris Egg Count Weight Weight-for-age ~ Weight-for-height
(kg) (Z score) (Z score)
2000 -0.67 -0.32 -0.36
4000 -1.32 -0.64 -0.72
6000 -1.98 -0.96 -1.08

Subsequent analyses which removed the effects of age, sex and Ascaris and
Hookworm mean intensities before testing for the relationship between Trichuris mean
worm intensity, anthropometric variables and Z-scores showed that the carlier
relationships remained significant.

Table 13. Associations between Trichuris mean worm intensity,
anthropometric variables and Z-scores.

Regression Coefficient P
Weight -0.00036 0.008
Weight-for-age -0.00018 0.001
Weight-for-height -0.00022 0.004
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Discussion

A large number of studies have examined the relationship between helminth infection
and child malnutrition (see review by Stephenson 1994) and the majority of clinical trials
using drug/placebo models report improvements in nutritional status and growth as a
result of deworming. However not all studies have found an association (e.g. Reddy et al.
1986) and there is still a debate on the extent to which helminth infection interferes with
the digestion and absorption of nutrient, thereby contributing to malnutrition. In
Bangladesh an 18-month study on pre-school children also failed to significant
improvements in growth of treated compared with untreated children (Rousham and
Mascie-Taylor 1994).

The present study adds to the growing body of data in showing that regular
anthelminthic treatment results in significant reductions in prevalence and intensity of
infection of all three worms. Furthermore children who are free of gut parasites,
especially Trichuris, for a longer period of time are likely to show better growth and
nutritional status.
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Abstract: Body mass index (BMI: height/weight’) and lean body mass index (LBMI:
height*/weight), as two measures of obesity, were studied in a national representative sample of
18-years-old Hungarian conscripts (n=8,002) surveyed in 1998. Comparison was made with the
sample of conscripts at the same age surveyed in 1973 (n=9,495) and with male students of the
Technical University of Budapest surveyed between 1976-1990 (n=9,805). For the socioeconomic
status of the samples the urbanisation and the parental education were taken into consideration.
The values of BMI and LBMI showed that the proportion of the body far was smaller in the
conscripts than in the students. However, the increase of body fat was higher in the conscripts,
than in the university students during the last decades. The conscripts and students from Budapest
had more body fat, than their counterparts from smaller settlements. At the same time the
conscripts and students with higher educated parents had less body fat than the conscripts and
students with elementary or secondary educated parents. In spite of the fact that the BMI does not
have a normal distribution, contrary to the LBMI, there were not too many differences between
them, although the LBMI seemed a bit more sensible predictor of obesity than BMI.

Keywords: BMI; LBMI, 18-years-old conscripts; University students; Socioeconomic status.

Introduction

According to the widely held perception in the public, obesity is simply a result of
overindulgence in highly palatable foods, or lack of physical activity. Nowadays, it is
clear that obesity is a consequence of an energy imbalance where energy intake exceeds
energy expenditure over a considerable period (WHO TRS 894, 2000).

Obesity, as a disease in its own right belongs to the group of the so called
noncommunicable diseases (NCD). However, obesity is one of the key risk factors for
other NCDs, such as hypertension, cardiovascular diseases, stroke, diabetes and several
kinds of cancer. The NCDs cause the major part of mortality and morbidity of the
adulthood: at least 40 % of all deaths in developing countries and 75 % in industrialised
countries, where cardiovascular diseases (CVDs) are the first cause of morbidity (WHO
Feat. 1996). At the same time, obesity-related symptoms like psychosocial problems,
abnormal glucose metabolism, hepatic-gastrointestinal disturbances, sleep apnoe and
orthopaedic complications appear already in children and adolescents (WHO TRS 894,
2000).

The health status of the Hungarian population — especially of males — is one of the
worst all over in Europe. In Hungary the major part of mortality (more than 50 per cent)
is caused by cardiovascular and cerebrovascular diseases (Statisztikai adatok, 1999)
which appear every year in younger and younger age-groups. Therefore, from the point of



view of the prevention, it is necessary to conduct the health surveys — especially for males
— at least at early adult age.

The prevalence of obesity is one of the best indicators to show how endangered the
health status of a population is (WHO PR 1997).

Several methods are at disposal for assessing obesity, but for epidemiological survey
the body mass index (BMI: height/weight®) has been applied to adults for several decades,
inspite of the criticisms by Ross et al. (1988, 1996), Wellen et al. (1996) and others, about
the relationship of the BMI and body fat per cent. Recently, another measure of obesity,
the lean body mass index (LBMI: height’/weight) has been introduced by Nevill and
Holder (1995). Contrary to the BMI the LBMI is symmetric and normally distributed and
what is more, the association between LBMI and height is stronger than between body
weight and height. Therefore, LBMI should be a better predicator of the proportion of
body fat and obesity than BMI.

The goals of this study are to compare two measures of body composition, the BMI
and L.LBMI in our samples of conscripts and university students, and to analyse the effect
of some socieconomic status (the degree of urbanisation and educational status of the
parents) to the body composition of these young Hungarian males.

Material and Method

National representative samples of young males in Hungary can be taken only on the
occasion of the military conscription, because it is obligatory for all males at the age of
18. The first representative sample of Hungarian conscripts was taken by Nemeskéri et
al. (1983) in 1973, and our sampling was based on their methods and the data were
collected from conscripts of the same age of the same populations.

Our sample was taken from the cohors of the 18-year-old males born in 1980 from six
counties: Borsod-Abaij-Zemplén (B), Hajdd-Bihar (HB), Pest (P), Bdcs-Kiskun (Bkk),
Veszprém (V) and Somogy (S); as well as from four large towns: Miskole, Debrecen,
Szeged and Pécs (FLT) and from Budapest (Bp), the capital of the country, who were
conscripted and surveyed in 1998. The counties represented industrially different regions
of the country. The sample consists of 8002 conscripts and not only anthropometric, but
psychologic, medical and demographic data were also collected (Gyenis and Joubert
2002, Joubert and Gyenis 2002). Comparison was made with data of the conscripts
surveyed by Nemeskéri et al. (1983) in 1973 (n=9495) and with the 20-year-old male
university students from fifteen consecutive classes of the Technical University of
Budapest investigated by Gyenis (1997) between 1976-1990 (n=9805).

Among the large number of socioeconomic factors collected in the samples, in this
paper only the degree of urbanisation and parental education were taken into
consideration.

As known, university studenst are not representative of the whole population. In our
sample, the majority of the university students (more than 50 per cent) were born and
lived in Budapest, where only about 20 per cent of the whole Hungarian population lives.
Therefore their sample was divided into only two parts according to the place of birth:
born in Budapest and born elsewhere than Budapest.

The degree of urbanisation was expressed by the population size in the place of
residence of the conscripts: 1. Budapest (Bp), the largest city of the country, 2. large
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towns with population over 100,000 (FLT), 3. small towns and rural settlements (villages)
in the six counties (B, HB, P, BKkk, S, V).

The educational status of the parents of the conscripts and university students were
classified according to the completed school years: 1-8=elementary, 9—12=secondary,
13—18 university (or college).

Results and Discussion

The value of BMI increased both in the samples of the university students and
conscripts during the investigated period, which suggest the increase of the proportion of
body fat in both samples. Since, there is an inverse relationship between the BMI and
LBMI, therefore the values of LBMI decreased in the university students during the
period, which also showed the change of body composition, the increase of the body fat.
The values of BMI are lower in the conscripts, than in the university students, but in the
conscripts they increased with a larger proportion than in the students. The value of LBMI
is higher in the conscripts than in the students, which also means that the conscripts — who
represent the average population of that age - had less body fat than the students (Figure

1).

M Conscripts (1973, 1998)
O University students (1976-1980, 1981-1985, 1986-1990)

BMI LBMI

22.6 4

224 4

2224
2204
21.8 4
21.6 4
21.4
21.2 4
21.0 4
20.8 4
206 -

1970 1975 1980 1985 1990 1995

Figure 1: BMI and LBMI of conscripts and male university students between 1973-1998.

In the university students the BMI and LBMI show differences according to the place
of birth and the educational status of the parents. Those students, who were born
elsewhere than in Budapest and those, who have parents on low educational level, have
less body fat, than the students born in Budapest and the students, whose parents are on
higher educational level. However, at the end of the investigated period the differences
are very small (Figure 2).

The differences of the BMI and LBMI in the conscripts according to the degree of
urbanisation and the educational status of the parents show the same tendency as it can be
seen in the university students. The values of the BMI and LBMI refer to higher body fat
contents in the conscripts of Budapest (Bp), than in the conscripts of the towns (FLT) or
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smaller settlements of the six counties (B, HB, P, Bkk, S, V) and the differences were
significant (Figure 3).

M Born in Budapest OBorn elsewhere

BMI LBMI
22.6 7 - 466
224 1 464
22.2 - 462
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Figure 2: BMI and LBMI of the university students acording to the place of birth.
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Figure 3: BMI and LBMI of the conscripts according to the place of residence.

The BMI increased and LBMI decreased in the university students according to the
educational level of the parents. The changes were larger in the students with lower
educated parents than in students with higher educated parents (Figures 4-5). The values
of BMI in the conscripts were lower while the values of LBMI were higher in the
conscripts than in the university students, which also show that they have less body fat
than the students. Similar to the university students the conscripts with higher educated
parents have less body fat than the conscripts with lower educated parents (Figure 6).
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Figure 4: The BMI and LBMI of the male university students according to
the educational level of the father.
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Figure 5: The BMI and LBMI of the male university students
according to the educational level of the mother.

The usefulness of the BMI strongly suggested by the WHO (WHO TRS 894), for
assessing overweight and obesity have been under debate for a long time. One of the main
points of the criticism is that BMI is more a function of muscle and bone mass than
fatness (Ross et al. 1988). The authors also showed that 26 per cent of the extremely lean
individuals (BMI under 20) in the sample had skinfold totals above 50th percentile for the
sample, while 16 per cent of the individuals rated overweighted (BMI above 27) had
skinfold totals that were below the 50th percentile.
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Figure 6: The BMI and LBMI of the conscripts according to the educational level of the parents.

The other main point of the criticism is that the distribution of the BMI is positively
skewed and hence deviated considerably from normal distribution. That was the reason
that Nevill and Holder (1995) proposed the use of LBMI, which was found to be both
symmetric and normally distributed.

Our data showed only minor differences in the changes of the BMI and LBMI in the
samples of conscripts and university students during the investigated period, although
LBMI seemed to be a more sensible predicator of the body composition in the case of the
socioeconomic factors than the BMI.
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CHOREA MINOR AND SECULAR TREND
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Astract: The author provides an historical review of advance in timing of the peak onset of the
chorea minor and its relation to the secular trend. In the first decades of the twentieth century, this
phenomenon was thought as a result of the accelerated growth of children. Since chorea minor is
considered as an illness of exogenous origin and today, in an era of antibiotics, it does not occur
any more, chorea minor remains in the literature of the secular trend only because of its scientific-
historical importance.
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Chorea minor is a nervous system disorder with flinging, gross hyperkinesis
characterized by irregular and involuntary action of the face and of the muscles of the
distal limb segments (Numenthaler 1985). This kind of hyperkinesis becomes accentuated
during active innervation (i.e. voluntary movement), it subsides at rest and in absent
during sleep. Chorea minor is attributable to a circumscribed lesion of the extrapyramidal
system (a lesion of the small cells of corpus striatum, nucleus caudatus and putamen).

Secular trend is a characteristic auxological world phenomenon of the 20" century. It
is long-term, systematic changes in a wide variety of human biological traits, in
successive generations, living in the same territory (Eiben 1988). The well-known secular
changes are observable in (1) new-born babies, (2) in childhood (in the most researched
period) and (3) in adolescence (may be observed in young adults, university students,
conscripts and soldiers, etc.), and — in their consequences — (4) also at population level.

The most important characteristics of the secular trend during growth and maturation
process are: (a) the so-called “acceleration” i.e. changes in the growth rate of height, (b)
weight, and (c¢) some other body measurements; (d) an earlier onset of puberty, both for
menarche and andrenarche; (e) an earlier appearance of peak height velocity in girls as
they outgrow their male peers, and (f) a shortening of this period; (g) an earlier onset of
myopia. And, Bennholdt-Thomsen (1941) added to all these a gradual shift of chorea
minor incidence toward younger ages as a concomitant sign of growth “acceleration”.

E. W. Koch, a German school doctor of Leipzig was the first to call attention to the
accelerated tempo of growth in children (Koch 1935). In the German literature, however,
Bennholdt-Thomsen ‘s name became much more known in this respect, probably because
he published several papers about the “acceleration” between 1938-1943 and later on.
Bennholdt-Thomsen (1941) wrote that also chorea minor began to occur at an earlier age.

Chorea minor is the most frequent form of chorea, and it can be associated with acute
arthritis and endocarditis. Recent medical attitude considers it an allergic disease
following a streptococcus infection (Juhdsz 1977), although the recognition of its post-
streptococcus origin is not new. In childhood, it may appear also after 2-3 weeks of sore
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throat. It often occurs also in the course of rheumatic fever (febris rheumatica) with a
streptococcal origin. It is also a disease entity and as such is identical with Sydenham’s
chorea, St. Vitus dance, choromania or dancing chorea.

Chorea minor can occur at any age but it is typically an illness of school-age, 6-14
years. Its prevalence in girls is 2-3 times higher than in boys. The permanent agitation of
the sick child upsets his/her school behaviour and they have difficulties with writing (De
Rudder 1941). Chorea minor has been observed in all human races, ethnical groups (Koch
1966) and spring and winter peaks were described in its occurrence (Walker 1948).

The attribute “minor” in the name of this illness relates to the fact that this form is not
so severe as chorea major (Huntingston’s chorea) and, indeed, sooner or later it ceases;
the child will “out-grow™ it.

On the other hand, according to an carlier school of thought, chorea major was a
typically endogenous neuropathy of adults. Today it is regarded as a dominantly inherited.
degenerative disease entity. The symptoms of chorea minor in puberty were very similar
to the major illness in adulthood. It is no wonder that earlier their common aetiological
identity was presumed since the same groups of elementary neurological symptoms was
dominant in both forms. Nowadays, however, it is clear that chorea minor is far from
being a dominantly heritable neuropathy (as chorea major is!). Instead it is a banal
syndrome influenced by pyogenic bacteria so its decline in incidence can be influenced by
pharmaceutics.

In his papers, Bennholdt-Thomsen (1938a, 1938b, 1940, 1941) reported the somatic
changes of 7-14 year-old urban children. These papers have been systematically cited,
chiefly by German authors but not much referenced in English language literature.
Bennholdt-Thomsen discussed the “acceleration” of growth and the earlier onset of
puberty. He investigated early and late maturing children (based on eruption of permanent
teeth, and some body measurements and sexual maturation characteristics), whether their
neurological reaction-ability was different. He voiced the opinion that the early-maturing
ones have the “strongest vasomotor” responses.

Since children were observed to undergo remarkable changes already in the 1930s,
Bennholdt-Thomsen (1941) raised the question of whether there was any causal
interrelation between the accelerated biological development of children and youth and
the onset of new illnesses, especially ones of the nervous system, respectively the timing
when (already) known illnesses would occur. He investigated this problem for the onset of
St. Vitus dance in childhood in the German city Halle. This town had become
industrialized quickly and there were some data available for the accelerated growth and
the secular trend in maturation of children and the accelerated tempo of life of the
population for the previous decades. He provided evidence that the age at peak
prevalence of the illness had shifted toward younger ages, from 11 to 8 years of age
between the turn of the 19/20™ century (data of Kleist 1907) and the period of 1925-1940
(data of Bennholdt-Thomsen and Schmidt-Voight 1940). Therefore, Bennholdt-Thomsen
estimated the extent of this shift to be about three years (Figure 1).

It is a though-provoking date that a similar phenomenon has been observed also in
regard to other illnesses. The mean age of prevalence of scarlatina advanced from
primary-school-age to preschool-age. The same tendency has been established in all
forms of rheumatic fever. On the other hand, it is true that about 85% of Hungarian
children attend kindergartens by their 3-4 years of age (Eiben at al. 1991) and they are
exposed a number of infections, although they are well supplied with gamma-globulin.
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Figure 1: Original figure of Bennholdt-Thomsen (1941):
The age at peak prevalence of chorea minor had shifted toward younger age.

Anyway, the cited “three years difference of timing”, shall we say over 30 years
between 1910 and 1940 in case of chorea minor, corresponds more or less to that
manifested by some other part-phenomena of the secular trend, to the so-called
“acceleration” of growth.

All these are remarkable from a human biological point of view by referring to the
historical fact that in the middle of the 20" century an illness of the nervous system was
considered an ontogenetic age-index. This made its way into the international (chiefly
German) literature focussing on the secular trend. Today, chorea minor is regarded as an
illness of exogenous origin, and practically, it no longer occurs in our era of readily
available antibiotics.

As a result of all these, chorea minor will survive in the literature of the secular trend
only because of its importance for the history of science.
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