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SZERKESZTOI KOSZONTO

Tisztelt Olyaso!

Ko6szontjik a

Lélektan és hadviselés
interdiszciplinaris
e-folydirat

III. évfolyam 2021/2.
szamanak megjelenése
alkalmabdl!

f6szerkeszté

A lélektan és hadviselés témakorét jelen
lapszam is t6bb nézépontbdl kozeliti meg.

Az akar tomeges kihalast, illetve népmoz-
gast, és ezzel jaré konfliktusokat is okozni
képes hirtelen bekovetkezé kornyezeti ka-
tasztréfak vagy lassabban alakulé klimavalto-
zasok (netan klimafegyverek) lehetGségei is
megteremtheik az igényét az éghajlatvaltozas
muholdakkal torténé tavérzékelését érintd
(nemcsak polgari céli felhasznalast lehet6vé
tevo) kutatasoknak. Mika Janos professzor tr
ez utdbbi témakorbe vezeti be olvasoit.

Akar a hadtap, akar a civil élelmezési és
allategészségiigyl statusz szempontjabol 1é-
nyeges kérdés lehet az allatorvosok szerepe az
antimikrobialis rezisztenciaval kapcsolatban.
E témakér Jordaniaban tapasztalt vonatkoza-
sair6l Randa Ahmad Bazzi, Akram Alaboudi
és Racz Gabor adja kozre tapasztalatait.

A biologiai hadviselés tobbek kozott a
természetes médon terjedd virusok, baktériu-
mok okozta egészségligyi artalmak egyéni és
tarsadalmi, gazdasagi hatasaibdl leszirhetd
tapasztalatokon és azok lehetséges hadvise-
lési alkalmazasi lehet6ségein alapul. Gocza
Dominik tanulmanya az 1830-as évekbeli
kolerajarvanyt, annak habordkkal valé kap-

csolatat, és kolerafelkelést kivaltd hatdsat
mutatja be.

Mig a biologiai hadviselés a hétkznapi
megfigyelésekbdl kiindulé habords alkalma-
zasi lehetGségre nyujt példat, addig a poszt-
traumas stressz szindréma (PTSD) diagnosz-
tikdja és terapidja a haborus tapasztalatok civil
¢letben torténd alkalmazasat demonstralja.
Fejes Csenge és Révay Rebeka a PTSD
torténeti attekintését és a terapias lehetGségét
tekintik 4t tanulmanyukban, mig Anioke
Blessing Nkiruka a stressz okait és hatasait
tarja fel nemzetkozi hallgatdéi kozosség tagjai
korében.

Végiil a tanulmanyok sorat Rezsneki Zsom-
bor zarja, aki a NASA torténetét foglalja
0ssze.

A mihelyeket és rendezvényeket bemutatd
rovatban a PSYWAR — virtualis kiallitas és a
,»,Holgyek a (had)tudomanyban is” mdhelyek
bemutatisara, valamint a ,/Tanulds és tarsa-
dalom” konferenciaval, illetve egy interdisz-
ciplinaris junior kutatécsoportba torténd
csatlakozasi lehet6séggel kapcsolatos felhivas
kozreadasara kertlt sor a Lélektan és Had-
viselés 2021/2. lapszamaban.

Gondolatébresztd kalandozidst kivinok
a hadafk iifidn, a pszicholdgia dsvényein,
a tirténelem ditvesztiiben:

Dr. Mez6 Ferenc

alapité f6szerkesztd
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AZ EGHAJLATVALTOZAS TAVERZEKELESE MUHOLDAKROL

Szerzé: Lektorok:
Mika Janos (CSc, DSc) Lakatos Laszl6 (habil., Ph.D.)
Eszterhazy Karoly Katolikus Egyetem Eszterhazy Karoly Katolikus Egyetem

Mezé Ferenc (Ph.D.)
Eszterhazy Karoly Katolikus Egyetem
Szerz6 e-mail cime:
mika.janos@uni-eszterhazy.hu ...¢s tovabbi két anonim lektor

Absztrakt

Az éghajlatvaltozas napjaink egyik leggyakrabban targyalt tudomanyos kérdéskére. Ezeken az
oldalakon az éghajlatvaltozas szemsz6gébdl kivanunk izelitét nyujtani a mdholdas meg-
tigyelések hasznositasarol. Tavérzékelésen azt az eljarast értjiik, melynek keretében egy targyrol
vagy jelen esetben a Fold felszinérdl ugy gytjtiink adatokat (ismereteket), hogy kdzvetlentil nem
létesitiink vele fizikai kapcsolatot. A mutholdas tavérzékelés tobb szdz vagy tobb ezer km
magassagbol r6gziti a felszinrdl visszavert vagy felszin altal kibocsatott elektromagneses
sugarzast. A jelen tanulmanyban dsszefoglaljuk, hogy hogyan és milyen feladatok kapcsan segiti
a muholdas tavérzékelés az éghajlatvaltozas folyamatanak, okainak és varhaté alakulasanak
megismerését és elbre jelzését. A bemutatott illusztracidk tilnyomé része az Eghajlatvaltozasi
Kormanykézi Testilet IPCC) 2013. évi Jelentésébdl szarmazik (IPCC AR5, 2013).

Kulcsszavak: éghajlatvaltozas, tavérzékelés, elektromagneses sugarzas

Diszciplinak: féldtudomany

Abstract

REMOTE SENSING OF THE CLIMATE CHANGE FROM SATELLITES

Climate change is one of the most frequently discussed scientific topics of our times. The aim
of the present study is to introduce the Reader into utilisation of the satellite-based observations
from climate change point of view. Remote sensing is a way of observation in which we collect
data (knowledge) from an object, or the Earth surface, without direct physical contact with this
object. Satellite-based remote sensing observes electromagnetic radiation reflected from or
emitted by the surface from several hundreds or thousands of kilometres. This study
comprehends how remote sensing can support recognition and forecast of processes, reasons
and further development of the climate change. Overwhelming majority of the presented
illustrations are quoted from the Fifth Report of the Intergovernmental Panel on Climate
Change (IPCC AR5, 2013).

Keywords: climate change, remote sensing, electromagnetic radiation

Discipline: earth science
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Mika Janos (2021): Az éghajlatvaltozas tavérzékelése muholdakrol. Lélektan és hadviselés —
interdiszciplindris folydirat, 111. évf. 2021/2. szam. 9-20. doi: 10.35404/1.H.2021.2.9

E tanulmdny nem oktatdsi jellegd, de meg-
allapithatjuk, hogy mig a 1égkdrrel kapcsolatos
témakorok a foldrajz oktatasiban néhany
évvel ezel6tt még kisebb jelentSséggel birtak a
lakossag szamara (Homoki és Sits, 2014),
addig néhany évvel késébb mar el6ny6sen val-
tozott a légkorrel kapcsolatos problémak meg-
itélése, mikézben tovabbra is alacsony a koz-
oktatasban a rafordithat6 érakeret (Homoki,
2018). Szeretnénk a tavérzékelés és a klima-
valtozas Osszekapcsolasaval hozzajarulni ah-
hoz, hogy ezt az id6t érdekes és fontos tarta-
lommal tudjik a tanarok kitSlteni. Tdgabb, de
csak a klimavaltozasra kiterjed$ tartalommal
ugyanezt a célt kivanta szolgalni egy korabbi
tanulmanyunk (Mika, 2019) is.

Irasunkban elséként attekintjik, hogy mi-
lyen valtozdékat tudunk a miholdakrél megfi-
gyelni. Ezt koveti a felhasznalas harom fela-
datcsoportja, nevezetesen az éghajlat valto-
zasanak a megfigyelése, a valtozas lehetséges
okainak a megfigyelése, valamint a ketté ko-
z6tti oksagi kapcsolatokat elemzd, éghajlati
modellek mtkodésének az ellenGrzése, bele-
értve a kézelmalt éghajlatanak szimulalasat és
a valtozasok mértékét szabalyozé, un. éghajlati
visszacsatolasok el6jelének és nagysiganak
megjelenitését. Végiil 6sszefoglaljuk, hogy mi-
lyen legval6szinibb valaszokat adhatunk az
éghajlatvaltozas alapkérdéseire, jelentSs rész-
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ben a mutholdas megfigyeléseknek kdszon-

hetben.

Mit figyeliink meg?

Az éghajlati rendszer (Iégkor, 6ceanok, sza-
razfoldek, jégtakard, bioszféra) nagyszamu
valtozojat els6sorban miholdakrdl lehet meg-
felel6 térbeli és id6beli bontasban az egész
Foldre megfigyelni. A kett6 kozill az éghajlati
alkalmazasok féleg a térbeli teljességet hasz-
nositjak, mert a kezdeti allapot részletes fel-
vétele, ami meghatarozé az idGjaras sikeres
el6rejelzésében, annak szerepe az éghaj-
latvaltozas tObb évtizedes idGskaldjan jelen-
téktelenné valik.

Az 1. abra segit idében clhelyezni a mud-
holdas megfigyelések korat a megfigyels rend-
szerben. A kezdetek mindig ahhoz az id6-
szakhoz kothetSk, amikortdl a megfigyelések
fedettsége elérte a globalis mértéket. Gyakor-
latilag minden fontos éghajlati paramétert meg
tudunk figyelni miholdakrél is. Az 1. tablazat
csoportositva listazza a megfigyelt valtozokat.

A kovetkez, 2. abra azt illusztralja, hogy a
felszini és a miholdas informacidknak ko-
szonhetben, éghajlati atlagban ma mar ismer-
jik a felhézet és a csapadék vertikalis szerke-
zetének mennyiségi jellemz6it. Az ezekben

megmutatkozé valtozasok kimutatiasdhoz u-
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1. dbra: Feliil: A lgkori eszkizok iddbeli fejlidése. Alul: A mitholdas adatforrisok szamanak alakulisa
az ECMWE produktumaiban. A névekedés 5x-s az 1996-2010 években! (IPCC, 2013: Fig. 1.12)
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1. tdblazat: A ligkir, ag dcedn és a s3drazfold éghaylati szempontbil lenyeges komponensei. Forrds: Liebig,

2010
Légkor Felszin Léghémérséklet, csapadék, légnyomas, vizgéztartalom, felszini su-
garzasi mérleg, szélsebesség és szélirany
Magas Felh6zet jellemzdi, szélsebesség és szélirany, Fold-légkor rendszer
légkor sugarzasi mérlege, magaslégkori hdmérséklet- és vizgdztartalom.
Osszetétel Széndioxid, metan, és mds liveghdzgazok, 6zon, aeroszol jellemzék
Oceanok Felszin Tengerfelszin hémérséklete, tengerszint, tengeri jég kiterjedése, az
Ocean szine, az Ocean hullamzisa, a felszini rétegek sétartalma, a
széndioxid parcialis nyomasa.
Felszin alatti  Hémérséklet, sétartalom, aramlasok, tipanyag-tartalom, széntarta-
lom, éceani nyomanyagok, fitoplanktonok.
Szarazféldek Gleccserek és jéghatsagok, felszinboritas jellege, tlizesetek. A fotoszintetikusan aktiv

besugarzas aranya, levélfelileti index (LAI), albedd, biomassza, tavak vizmagassaga,
hétakard, talajnedvesség, vizfelhasznalas, talajviz szintje, folyok lefolyasa, permafroszt

és évszakosan fagyott talaj.

gyanakkor még tobb évtizednek kell eltelnie,
mikézben gondosan korrigaljuk az id6rél-id6-
re mutatkoz6 méréeszkoz-valtasok hatasait is.

Az éghajlat valtozasanak megfigyelése
Egy sor éghajlati mutatérél mar tobb évti-
zed Ota rendelkezlink viszonylag alland6 esz-

koztarral megfigyelt, mholdas adatokkal. Eb-
bél a kérbél a 3. abran az alsé troposzféra hé-
mérsékletét abrazoljuk, mikrohullami muhol-
das mérések alapjan, mig a 4. abra az északi
télgdmb hoétakardjanak kiterjedését illusztral-
ja, felszini és mholdas adatok alapjan. Mind-
két abra igazolja, hogy éghajlatunk t6bb évti-
zed 6ta folyamatosan melegszik.

2. dbra: Fvi tlagos fildrajzi s3élesség - magassag metszet a felbdfedettségril (balra) és a csapadékrdl (jobbra),
mitholdas radar visszaverés alapjdn, ag utobbit kétszeres értékkeel dbrazolva (IPCC, 2013: Fig. 7.5).
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3. dbra: Az évi kizéphimérséklet alakulisa az
alsd troposzféraban, az 1981-2010-es évek dtlagihoz;
képest, mitholdas adatok alapjan. (IPCC, 2013: Fig.
2.24)
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4. dbra: A hotakard teriiletének alakulisa ag
északi féltekeén felszini mérések (kir: mdrcius-aprilis);
illetve mitholdas adatok (keresgt: jiinins) alapjan, ag
1971-2000 évek dtlagihoz képest. Forrds: IPCC,
2013: Fig. 4.19
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A valtozas lehetséges okainak vizsgalata

Az éghajlati rendszer melegedését nagy va-
16szinlséggel okozo tiveghazhatast gazok tér-
beli és idSbeli elrendezédése igen egyenletes.
Emiatt az ilyen gazok megfigyelése nem elsé-
rendd célja a mtholdas megfigyeléseknek. Az
aeroszol részecskék okozta fény-gyengités
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globalis megfigyelése pedig alig két évtizedes
multra tekinthet vissza.

Emiatt, az 5. abran csak a legutobbi, éghaj-
lati szempontbdl jelentés vulkankitorés, a Fi-
16p-szigeteki Mt. Pinatubo 1991. juniusi kit6-
résének hatasat abrazoljuk. A sok kén-dioxi-
dot nagy magassagba a sztratoszféraba feljut-
tatni képes vulkanok kitérése nyoman nagy-
sagrendekkel megné a légkdr gyengitése, elsé
sorban a vilagur felé torténd visszaszoérasa. Az
abra nemcsak azt mutatja be, hogy milyen
kiugré az 1991. évi kitdrés hatasa, de azt is,
hogy milyen jelentéktelen volt a 2010. aprilisi

izlandi vulkan napsugarzast gyengité hatasa.

A klimamodellek ellendrzése

Tudomanyos igényd éghajlati elSrejelzések
csak az an. éghajlati modellek felhasznalasaval
készilhetnek. Emiatt nagy jelentéséglick azok
a vizsgalatok, amelyek a klimamodelleket
tesztelik. Ilyen tesztelés eredményeit mutatja
be a 6. és a 7. abra.

Az el6bbi nem is igazan éghajlati kisérlet,
hiszen arrdl sz4l, hogy az id6jards 3-10 napos
elbrejelzése mennyire sikeres ugyanolyan 1ég-
kori modell felhasznaldsaval, mint amilyen a
klimamodellekben is mutkédik. A magas és
egyre tovabb javuld korrelacios egyltthatok a
modell alkalmassagat a nagytérségl légkori
folyamatok lefrasara. Mdholdas szempontbdl
legalabb ilyen fontos, hogy a szines savok also
illetve fels6 hatarai koézott tavolsag egyre
szlkebb, st a 2000-es évek elejére el is tinik.
Marpedig, ez azt jelenti, hogy a déli félteke
elSrejelzéseinek bevalasa ugyanolyan j6, mint
az északi félgdmbéi, ami csak gy lehetséges,
hogy a miholdakrdl szarmazé informadcid ki
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5. dbra: A havi dtlagos gyengitési egyiitthatd (525 nm) alaknldisa a trgpusokon [20°N - 20°5] 1985 és
2012 kizott, abogy a Stratospheric Aerosol and Gas Experiment (SAGE) 11 elnyeléshil meghatiroztik,
kiszifrve a 18 km alatti felboket. (IPCC, 2013: Fig. 8.13)

1.70

1.36
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6. dbra: A légkir timegét felezd magassdgra (500 7. dbra Az deednok feletti levegd foldi dtlagos viz-

hPa) késziild, 3-10 napos elirejelzések javuls korre-  giztartalma az 1987-2000 évek dtlagiban egy dlta-
ldcidja a tényleges dllapottal. A déli félteke prognd-  linos légkorzési modell (GFDL, Princeton, USA)
Kisdnak a bevildsa, a mitholdaknak kiszonbetden, — (piros) és az SSM/ i mihold adatai (fekete) alapjdn.
sginte agonos ag északi félgombével. (ECMWE  (IPCC 2007: 9.17 dbra.)

2020)
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tudja egyenliteni a felszini megfigyelések tér-
beli strdségében fenndlls, nyilvanvald ku-
l6nbségeket.

A 7. abra szerint a légkor vizgbztartalmanak
valtozasait j6l visszaadja a kérdéses modell,
amit a valésaghoz csak a tengerfelszin hé-
mérsékletén, mint alsé hatarfeltételen keresz-
til igazitottak. Ennek a példanak tovabbi je-
lent6sége, hogy szemléletesen cafolja azon fel-
tételezéseket, amelyek szerint az veghazha-
tasu gazok légkdri mennyiségének a néve-
kedése azért nem vezet jelentés felmelege-
déshez, mert a melegedéssel parhuzamosan
csOkken a légkor vizgdztartalma. Ugyanis, ha
ezt az abrat Osszevetjik a 3. dbraval, akkor
megallapithatjuk, hogy az 1980-as évektdl
kezdve, a globalis melegedéshez a vizg&ztarta-
lom emelkedése tartozott!

Az éghaijlati visszacsatolasok becslése

A klimamodellezés végsé célja, hogy olyan
eszk6zho6z jussunk, amellyel megbecsiilhetjiik,
miként alakul a j6v6 éghajlata, ha a 1égkdr 6sz-
szetétele modosul. Az ilyen elSrejelzések egyik
bizonytalansagi tényez6je a kilsé tényezék
varhat6 valtozasa, a masik viszont az, hogy
milyen pontosan tudjuk szimulalni az éghajlati
rendszer érzékenységét. Amig az elsé bizony-
talansagot megbecsiilni sem tudjuk, addig az
éghajlat érzékenységének helyességét az egyes
részfolyamatok tesztelésén keresztil meg
tudjuk itélni.

Az éghajlatnak a kiilsé tényezokkel szembe-
ni érzékenységét meghatirozzak az un. ég-
hajlati visszacsatolasok. Ezt az érzékenységet
legegyszeribben a AQ = -AAT egyenletben
szerepl6 A egyutthatéval jellemezhetjiik, amely
meghatirozza, hogy a 1égkér kiils6 hataran
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bekovetkezé AQ valtozas — bevarva, amig az
éghajlati rendszer felveszi az 14j egyensulyi
allapotat — mekkora AT f6ldi atlagos hé-
mérsékletvaltozast okoz.

A 8.a abra bemutatja a legfontosabb visz-
szacsatolasok hatasat. A vizszintes tengelyen
az egyes visszacsatoldsok lathatok, mig a
fiiggbleges tengelyen a kérdéses visszacsatolas
hatisit a A paraméterre. Minden visszacsa-
tolasnal két-két pontsor lathatd, melyek koziil
az els6k mindig a legtjabb IPCC (2013), mig a
masodikak a korabbi IPCC, 2007) jelentésben
szereplé modelleket reprezentaljak.

A legfontosabb negativ (a valtozasokat mér-
sékl6 hatast) visszacsatolds maga a hosszahul-
lama kisugarzas (P), amit mindkét jelentés
modelljei csaknem azonosnak mutatnak. En-
nek lényege, hogy minél magasabb a hémér-
séklet anndl erésebb a rendszer kisugarzasa, s
ez csOkkenti a melegedést. Ha egyediil csak ez
a visszacsatolas mtkodne, akkor a széndioxid
duplazédasra kialakulé kb. 4 Wm2 energia-
tobblet hatasira a felszin kézelében a levegd
hémérséklete 1,2 °C-kal emelkedne. Latni
fogjuk, hogy a tébbi visszacsatolas egytittes
hatasaira (ALL) ez a valtozas a modellek
kozotti nagy széras mellett 31,5 °C.

A kovetkez6 visszacsatolas a vizgdz 1égkori
mennyiségének szabdlyozasaval kapcsolatos
(WV). Amikor melegszik a rendszer, akkor
tobb viz tud a felszinrdl elparologni, tovabba
nagyobb paranyomas kell ahhoz is, hogy meg-
torténjen a kicsapodas. Végul, a melegedés a
felszinrdl indul ki, vagyis a melegedés mértéke
a troposzféraban alulrdl felfelé csokken. Ez
gyorsitja a vizgéz feljutasat a nagyobb magas-
sagokba. Marmost, ha t6bb a vizgdz, akkor ez
nagyobb mértékben tartja vissza a felszinrdl

kisugarzott energiat, mint amennyire ugyan-
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8. dbra: (a) Az egyes vissgacsatoldsok erdssége (A egyditthatdja: lisd a sziovegben) a CMIP5 (IPCC, 2013)
lletve a CMIP3 (IPCC, 2007) modellekben, rendre a hosszribullami kisugdrzdssal (P), a vizgizzel (W),
a vertikdlis kicserélodéssel (LR), a felhdzettel (C) és az albeddval (A) kapesolatos vissgacsatolisok esetén.
Szerepel még az dbran két visszacsatolds ereddje (W +LR), illetve a (P) nélkiili, dsszes tobbi visszacsatolds
ereddje (ALL) is. (IPCC, 2013: Fig. 9.43) (b) A hi-kiterjedés alaknldsa a homérséklet fiiggvényében tavasszal
a klimamodellek szimnlicidia sordn (y-tengely) illetve az éves menet alapjin (x-tengely). A szdamitisok 17
CMIP3 (kék sginnel) és 24 CMIP5 modell szdamitdsain alapulnak. A vertikdlis sav a mitholdakrol megfigyelt

évszakos ingdsbil szamitott hi-albedd visszacsatolds és ennek bigonytalansdga (IPCC, 2013: Fig. 9.45).

a) b)
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akkor csokkenti a felszint eléré napsugarakat.
Az igy 1étrej6vé energia-tobblet is fokozza
kezdeti melegedést, vagyis a légnedvesség po-
zitfv visszacsatolasban vesz részt.

A harmadik, negativ visszacsatolas (LR) a
figglleges hémérsékleti gradienssel kapcso-
latos. Amikor melegszik a rendszer, akkor ez
alulrdl torténik, vagyis gyorsabban esik a h6-
mérséklet a magassaggal, mint korabban. Ez
pedig erdsiti a konvektiv felaramlassal torténd
hécserét a magasabb rétegekkel, vagyis kevés-
bé fog az energiatébblet a felszin kézelében
koncentralédni, mintha ez a folyamat nem
mikédne. Amint ez a 8. abran is latszik, a viz-
g6z erGsebb visszacsatolds, mint a h6mérsék-
leti gradienssel kapcsolatos. Igy a két vissza-

Climate change (% K™)
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egyértelmiien

A felhézethez kapcsolodd sokféle vissza-
csatolds (C) eredd eljele a legkevésbé biztos.
Hiszen, itt a felhGzet valtozasanak eljele sem
azonos Foldink kilénbo6zs térségeiben, mi-
ként az is valtozatos képet mutat, hogy milyen
tipusu felh6k ardanya hogyan médosul. Amint
ez az abrardl leolvashatd, a modellek tobb-
ségében pozitiv, a valtozasokat erésité vissza-
csatolasként befolyasolja a felhézet a valto-
zasokat.

Végiil, a legismertebb mechanizmus a ho-
albed6 visszacsatolas: amikor melegszik a
rendszer, akkor a hé és jég olvadasaval Gssze-
figgésben bizonyos tertiletek fényvisszaverd
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képessége a fehér felszin 70-90%-os értéke
helyett 10-20% kortli értékekre csékken, ami
tobb energia elnyelését okozza a polaris
térségekben. Lathatd, hogy a modellekben ez
a folyamat is a valtozasokat er6sits, pozitiv
visszacsatolas.

Az IPCC két utébbi jelentése kozotti mo-
dell-fejl6dés eredményeként egyetlen kivétel-
lel mindegyik visszacsatolas ereje (az egyutt-
haté abszolut értéke) csokkent. Emiatt kis
mértékben az Gsszes visszacsatolds ereddje
(ALL), mint pozitiv egyiitthaté is kissé cs6k-
kent, azaz a legijabb modellek valamivel kis-
ebb érzékenységet (nagyobb negativ A egytitt-
hatét) mutatnak.

A két jelentés kozott erésddést mutatd hé-
albed6 visszacsatolasrél szél a 8.b abra, ami-
ben mar kdzvetlen mutholdas informacié is
szerepel. A flggbleges sarga sav ugyanis azt
mutatja, hogy a hotakar6 tavaszi kiterjedése az
egyes években milyen kapcsolatot mutatott az
évszakos ingas soran valtozo északi félgombi
hémérsékletet. Pontosabban, hany szazalékkal
csokken ennek sordn a hétakaré 1 °C fél-
gbmbi hémérsékletkiilonbség hatasara. Ha ezt
a savot Osszevetjik a killénb6z6 vjabb gene-
raciés modelleket reprezentalé pontokkal, a-
melyek vizszintes koordinatijat ugyanez az
évszakos valtozas hatirozza meg, mig a fliggs-
leges koordinata az a valtozas a hotakardban,
ami tavasszal a klimavéltozasi kisérletben 1 °C
valtozas esetén keletkezik. Noha az évszakos
ciklus szérasa meglehetésen nagy a modellek-
ben, mégis megnyugtat, hogy az évszakos
ciklus nagyjabdl a megfigyelt sav kortl szo-
rédik. Mivel a modellekben a kétféle médon
szamitott tertiletvaltozasok egyértelmd linearis
kapcsolatot mutat egymassal, bizhatunk ben-
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ne, hogy a klimavaltozas soran fellépé tertilet-

valtozasok modellbeli atlaga sem torzitott.

Mit tudunk és mit nem

a klimavaltozasrol?

A felszin-bazisu és a miholdas mérések a-
lapjan az ma mar érdemben nem vitathato,
hogy bolygonk éghajlata valtozik. Bzt a valto-
zast a légkor, az 6ceanok és a jégtakaro egyér-
telmden tanusitja, de szamos jele mutatkozik a
szarazfoldek és a bioszféra adataiban, noha e
szférakban révidebbek a megfigyelések és a
folyamatokat mas emberi beavatkozasok is
terhelik. Maga a felmelegedés az ipari forrada-
lom kezdete Ota a felszin kozelében foldi
atlagban immar meghaladja az 1 Celsius fokot.
Csak a szarazfoldek fo6lott a valtozas ennek
csaknem kétszerese. Ezek a viltozdsok ma
még kisebbek ugyan a foldtérténeti korok ég-
hajlatai koz6tti legnagyobb kilénbségnél, de
ha a valtozas sebességét vesszik alapul, akkor
az egy-két nagysagrenddel (tizszeresen — szaz-
szorosan) felilmulja a geoldgiai korok valto-
zasait.

A tudomanyos vitak ma inkabb csak azon
folyhatnak, hogy biztosan az ember-e a val-
tozasok okozéja. Az Uveghazhatasi gazok
szerepének legtébb bizonyitéka az, hogy az
éghajlati modellekben a megfigyelt felmele-
gedés csak ugy szimulalhat6, ha az emberi
tevékenység folytan feler6s6dé antropogén
hatasokat is figyelembe vessziik (9. abra).

Az elmult szaz év valtozasainak sikeres szi-
mulacidja egyben azt is valoszinGsiti, hogy a
modellek érzékenysége a kiilsé tényezSk val-

tozasaival szemben ugyancsak megfelel a va-
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9. dbra. A megfigyelt (fekete) simitott globalis dtlagos lighdmérséklet alaknldsa, s3embesitve a csak természetes
hatdsokkal (kék), illetve az antropogén hatdsokat is figyelentbe (piros) modell-szimnldcidkkal. (IPCC 2013:

Fig. 10.21)
Ocean surface

3¢

Land surface

Land and ocean surface

valés érzékenységnek, vagyis a j6vére vonat-
kozé prognézisok bizonytalansaga elsésorban
abbdl fakadhat, hogy milyen mértékben sike-
ril majd korlatoznunk az tiveghazgazok kibo-

csatasat.

Konkluzié

A fentebb bemutatott példak alapjan a kli-
mavaltozas és a mholdas tavérzékelés téma-
kérében az alabbi megallapitasokat tehetjik:

* Ma mar szinte minden fontos éghajlati val-
toz6 megfigyelheté miholdakrdl is. E le-
het8ségek egyes valtozok szempontjabol
nélkiilézhetetlen, mas esetekben hasznos
és kiegészits jellegl és csak ritkan masod-
lagos a felszin-bazisu megfigyelések mel-
lett.

* A miholdas megfigyelés hat évtizede, ben-
ne a digitalis (fizikai értékek rekonstrua-
lasara is alkalmas) felvételeinek mintegy
négy évtizede lehet&séget nydjt néhany val-

tozas megallapitasara is, mind az éghaj-
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latban, mind az azt szabalyozé folyamatok-
ban.

* A miholdas megfigyelések alapjan ellen6-
rizhet6, hogy jol reprodukaljak-e a globalis
éghajlati modellek a legfontosabb éghajlati
jellemzo6k aktualis tertileti eloszlasat és az
éghajlat érzékenységét szabalyozo éghajlati
visszacsatolasokat.

* Noha a klimamodellek miikodése ezen
Osszehasonlitasok fényében nem minden-
ben tokéletes, arra mégis alkalmas, hogy
nagy teriileti atlagokban reprodukaljdk az
elmult b6 szaz év felszin-kozeli 1éghémér-
sékletének tényleges alakulasat.

Kitekintés

E tanulmany a VI. nemzetkézi Interdisz-
ciplinaris Konferencia (2021) kapcsan késziilt.
Az alabbiakban rdviden reagilunk a konfe-
rencia valtozatos tematikdjat Gsszefogd négy
kérdésre. DSIt bettvel lathatok a kérdések és
kozottik normal szedésben a valaszok.
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a) Mi a kapesolat a prezentdcida és a mesterséges
intelligencia (pl. robotok, tanuini képes algoritmusok
sth.) kozitt?

Az éghajlatvaltozas vizsgalatara (is) hasznalt
meteorolégiai miholdak automatikusan, kéz-
vetlen emberi iranyitds nélkil mikoédnek.
Mindenképpen legalabb robotok. Azzal kap-
csolatban, hogy alkalmaznak-e tanulé algorit-
must, egy példat biztosan ismerek: adott fel-
hérendszerek alakjat tarsitjak két, egymastol
15 percre készilt digitalis képen, és a legval6-
szinGibben azonosnak itélt két rendszer (pl.
egy hurrikdn felhS-falanak adott eleme) el-
mozdulasabol szamoljak ki és rajzoljak a képre

a rendszer haladasi sebességének vektorat.

b) Mi a kapecsolat a prezentdcidia és a tanulds
OxIPO-modellje (ldsd: Mezd és Mezd, 2019) ko-
zo11? Megjegyzés: e modell szerint a Tanulas =
Szervezés x (Input + Process + Output)

Bar az el6adas nem neveléstudomanyi jelle-
gl, a bemutatand6 ismeretek Input-ként szol-
galhatnak akar a mutholdas tavérzékelésre, a-
kar a klimavaltozasra fokuszalé oktatisban.
Amint erre frasunk elején is utaltunk, a ter-
mészettudomanyok, ezen belil kiiléndsen a
kornyezeti problémak oktatasa kiemelkedGen
fontos feladat.

¢) Mi a kapesolat a pregenticidja és a hadviselés
vagy a lélektani hadviselés kiott?

Bar a meteoroldgiai miholdak felbontasat 1
km-ben korlatozza egy megallapodas, igy azok
kozvetlenil nem szolgaljak a hadviselést, az
altaluk megallapitott kérnyezeti allapotok (a-
szaly, belviz-boritottsag, névénybetegségek)
esetleg igen. E mutatdk és a lassabban kibon-
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takoz6 klimavaltozas mindenképpen befolya-
soljak a migraciot és az ehhez kapcsolodd
fesziiltségeket.

d) Mi a kapesolat a prezenticidia és Foldon kiviili
cletfeltételek megteremtése (pl. firhajozds, terraforma-
lds sth.) kozitt?

Ha nem vigyazunk, a klimavaltozas az egyik
oka lehet annak, hogy a nyilvan tovabb né-
vekvé népesség egy részének mas bolygd utin
kell néznie. Az ezt elésegit6 Greszk6zok né-
hany vonatkozasban bizonyara hasonlitanak a
mai miholdakra.
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Absztrakt

AZ ALLATORVOSI SZEREP ERTEKELESE ONE HEALTH' MEGKOZELITES-
BEN AZ ANTIMIKROBALIS REZISZTENCLA SZEMPONTJABOL — JORDANLA

Az antimikrobialis szereket vilagszerte széles korben hasznaljdk a humdn- és allat-
gybgyaszatban betegségek lekiizdésére és megel6zésére. A nem hatékony vagy elhizédd
antimikrobialis kezelés kévetkeztében a mikrobak rezisztenssé valhatnak, ami kézegészségtigyi
és tarsadalmi-gazdasagi veszélyt jelent, mivel a kérnyezeten és az élelmiszereken keresztiil
emberre kertl. Az antimikrobialis rezisztencia (AMR) lehetséges egészségiigyi problémainak
kezelése érdekében a WHO egytittmkodott az OIE-vel és a FOA-val a globalis cselekvési terv
végrehajtasaban, és slirgette a tagorszagokat, hogy dolgozzanak ki nemzeti tervet az AMR elleni
kiizdelem minden vonatkozasaban. A jordaniai egészségiigyl minisztérium elkészitette az AMR
elleni kiizdelem nemzeti tervet (2018-2022), amelyben a MOA és a JVA kulcsfontossaga
szerepet tOlt be az allat-egészségligyl agazatban a tervstratégiakba vald beavatkozasban. A
tanulmany célja, hogy értékelje a jordan allatorvos tudasanak, attitdjének és gyakorlatanak
szerepét az AMR kezelésében, valamint kiterjedjen a 2017-2020 kozott regisztralt allatgyo-
gyaszati készitményekre is. Egy web alapu keresztmetszeti KAP felmérés linkjét osztottak ki a
JAV-ban regisztralt allatorvosnak. A bejegyzett gyégyszerkészitményekrdl szolo jelentéseket a
JAV-tdl szerezték be, majd az importalt és eléallitott gyogyszerek szerint csoportositottak. Az
eredményeket leiré jelleggel elemezve kimutattak, hogy az AMR definiciéra utal6 allitassal
egyetértS résztvevs atlagos tudasa 84% volt. A t&bbség (95,65%) az antimikrobialis rezisztenciat
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a jordaniai allat-egészségligyl agazat kihivasanak tekinti, és mas zoonozisos betegségek mellett
prioritast kell élvezni. A résztvevék 68,70%-a ugy gondolja, hogy az antimikrobidlis szerrel vald
visszaélés és tulzott mértékd kabitdszer, csald és jogosulatlan gyakorlék okozzak az AMR-
kihivast, koziliik a leggyakoribb gyakorlat az tigyfelek (gazdalkoddk, tulajdonosok stb.) ajanldsa
volt. a j6 dllattartas gyakorldsa (80,00%). Osszefoglalva, az antimikrobialis rezisztencia
folyamatos oktatasi program végrehajtasa elengedhetetlen az allatorvosi ismeretek fejlesztéséhez
az AMR minden vonatkozasaban; tanacsadoi képességeik fejlesztésére. Olyan jogszabalyok
kotelez6vé tétele is, amelyek biztositjak az allatorvos szamara a megfelel$ antimikrobialis szerek
felirasat, valamint a feliigyeleti rendszer fejlesztése az allategészséglgyi terlleten az anti-
mikrobialis fogyasztas ellenérzésére.

Kulcsszavak: antimikrobialis rezisztencia, allatorvosok, ismeretek, gyakorlatok, attitidok,
Jordania

Diszciplinak: allatgyogyaszat

Abstract

Antimicrobials are widely used in human and veterinary medicine around the world for disease
control and prevention. Due to inefficient or prolonged antimicrobial treatment, the microbes
may become resistant, which will pose public health and socioeconomic threat, as it is
transmitted to humans through the environment and food products. To address the potential
health of AMR, WHO collaborated with OIE and FOA to implement the Global Action Plan
and urged the member countries to develop a national plan, to combat AMR in all aspects. The
Ministry of Health in Jordan has conducted the national plan for combatting AMR (2018-2022),
in which the MOA and JVA play a critical role as stakeholders for intervening the plan strategies
in animal health sector. This study aims to evaluate the role of the Jordanian veterinarian’s
knowledge, attitudes, and practices in tackling AMR, as well as it will include the registered
veterinary pharmaceutical products between 2017-2020. A web based cross-sectional KAP
survey link was distributed to the veterinarian who is registered in the JAV. Reports of the
registered pharmaceutical products were obtained from JAV and then categorized into imported
and produced drugs. The results were analysed descriptively and showed that the average
knowledge of the participant who had agreed with the statement that refers to the AMR
definition was 84%. The majority (95.65%) considered AMR as a challenge for the veterinary
sector in Jordan and should be prioritized beside other zoonotic diseases. A 68.70% of the
participants believe that the misuse and overuse of antimicrobial by quacks, fraudulent and
unauthorized practitioners are the main contributor to the AMR challenge, and the most
common practices among them were recommending the customers (farmers, ownet, etc..) to
practice good animal husbandries (80.00%).To conclude, implementing antimicrobial resistance

continual educational program is essential to improve the veterinarian knowledge in all aspects
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of AMR,; to enhance their advisory skills. Also obligating legislations that ensure the veterinarian

to prescribe the correct antimicrobials and improving the surveillance system to monitor the

antimicrobial consumption in the veterinary field.

Keywords: antimicrobial resistance, veterinarians, knowledge, practices, attitudes, Jordan.

Disciplines: veterinary medicine
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Antimicrobials, include antibiotics, anti-
virals, antifungals, and antiparasitic drugs, are
medicines used to prevent and treat infections
in humans, animals, and plants (WHO, 2020).
Microbes will become antimicrobial-resistant
because of ineffective or prolonged anti-
microbial treatment (AMR). This trait may be
’innate” due to a slow and long evolutionary
process performed by microorganisms to
adapt to changing environmental conditions.
This adaptation relies on the bacterial cell's
impermeability to antibiotic molecules; or
acquired due to a ’rapid’ adaptation to a
sudden selective pressure represented by
antimicrobial treatment (Palma et al., 2020).
Bacteria becoming  resistant to most
antimicrobials they are often referred to as
’superbugs’ (WHO, n.d.).

Antimicrobials are widely used in human
and veterinary medicine around the world for
disease control and prevention. (EMA, 2009).
Antimicrobials also have been used as growth
promoters in food animals since 1950, with
doses animal

subtherapeutic enhancing
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growth and feed efficiency while reducing
mortality. Due to the addition of streptomycin
as a growth promoter in 1951, three strains of
streptomycin-resistant  coliform  bacteria
emerged (Starr and Reynolds, 1951). This
developed as bacterial evolutionary machinery
uses their genomic flexibility to better suit the
surrounding environment including the ability
to protect themselves from toxic substances
(Palma E et al., 2020). Even though anti-
microbial chemotherapy is critical for treating
and preventing animal diseases, banning it’s
use in animals will devastate the livestock
industry, increase zoonotic bacterial diseases,
and have a disastrous impact on animal
welfare (McKellar, 1998). The AMR is both
lethal and costly and according to current
estimates, AMR now kills around 700,000
people a year around the world. By 2050, this
figure is expected to reach ten million. Most
of these deaths will take place in developing
countries ( WHO, 2018).

The ARBs of animal origin besides being
transmitted to humans through the environ-
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ment and food products they may interact
with agricultural workers through direct
contact (Van Boeckel et al, 2015). The
complex network of interactions occurring
between microbial specimens from diverse
“environments” facilitates the gene flow,
the AMR between humans,
animals, and the environment, resulting in an
overall hard issue (Palma E et al., 2020).The
environmental factors may cause even more

expanding

the spread of AMR than their use, especially
in developing nations with limited access to
clean water, poor sanitation, and rudimentary
waste management (WHO, 2020).

The risk of antimicrobial resistance trans-
mission could be greatly reduced through
strict hygiene measures in abattoirs, markets
or food processing plants, as well as
pasteurization, heating, and irradiation of
animal-derived foods (McKellar, 1998).

AMR is a global health and development
threat and it was expected that between 2010
and 2030, the
antimicrobials will rise by 67%, from 63,151 £
1,560 tons to 105,596 * 3,605 tons (Van
Boeckel et al.,, 2015).

The response to AMR potential effect on

global

consumption of

health, food security and economy, has been
spearheaded through the One Health Global
Action Plan, developed by WHO in col-
laboration with the Food and Agriculture
Organization of the United Nations (FAO)
and the World Organization for Animal
Health (OIE) (WHO, 2018). This may be
defined by 5 main objectives: improve
and understanding of AMR
communication,

awareness

education, and training;
strengthen the knowledge and evidence base

through surveillance and research; reduce the
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incidence of infection through -effective
sanitation, hygiene and infection prevention
measures; optimize the use of antimicrobial
medicines in human and animal health and
develop the economic case for sustainable
investment that takes account of the needs of
all countries, and increase investment in new
medicines, diagnostic tools, vaccines and
other interventions (WHO, 2018).

It is logical to take a One Health approach
when addressing AMR issue (McEwen and
Collignon, 2018). In 2015, WHO wurged
membet countries to have their own National
Action Plan to combatting AMR (WHO,
2018). The Ministry of Health in Jordan,
which is a country member in both WHO and
OIE(WHO, n.d.; OIE, n.d.), has conducted
the national plan for combatting AMR (2018-
2022), which is a multi-sectoral working group
AMR,
established with Government leadership

or coordination committee on

This study has been conducted to evaluate
the role of the Jordanian veterinarians in
combat and tackling AMR from all sectors by
assessing their knowledge level, attitudes, and
their common practices. A well as a list of the
sold antimicrobials to identify possible risk
factors that may lead to the development and
spread of antimicrobial resistance in food-

producing animals.

Method

Study Area

The Hashemite Kingdom of Jordan is a
country in the Middle East, which is bordered
by the Gulf of Aqaba, West Bank to the west,
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Syria to the north, and Saudi Arabia and Iraq
to the east (Jordan Map and Satellite Image,
2008). It has a population of about 10.7
million, 6.2 million of the population ages
between 15 and 64 years, with 98.2% literacy
rate for adults who are more than 15 years old
(FOA, 2016). The agricultural land occupies
1065.96 thousand hectares of the kingdom
(FAOSTAT, 2020),

characterized by warm, dry summers and

and the climate is
mild, wet winters, with annual average
temperatures ranging from 12 to 25 C and
summertime highs reaching the 40 C in the
(UNFPA, 2021). Rainfall

averages vary from 50 mm annually in the

desert regions

desert to 800 mm in the northern hills, some
of which fall as snow, with environmental
issues include deforestation, overgrazing, soil
erosion, and desertification (FAOSTAT,
2020). In addition to that, it has limited natural
freshwater resources (Jordan Map and
Satellite Image, 2008). All these factors
the

employment in the agriculture sector, which

reflected on overall percentage of
has been decreased around 2 % within the last
20 years, from 4.8% in 1991 to 3.1% in 2019.
The agriculture sector takes place in the
northern and western highlands, and the most
productive areas are in the Jordan Valley. It is
composed of livestock (55%) and crops
(45%), with sheep and goats being the most

important livestock breeds in Jordan
(FAOSTAT, 2020).

Study population

This study 1is designed to evaluate

veterinarians’ roles in Jordan. To earn a degree
in veterinary medicine and surgery, the lonely
faculty is located at the Jordan University of
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Science and Technology (JUST), which is an
active member of the Scientific Association of
Arab Veterinary Medical Colleges and is
housing its general secretariat (JUST, 2021).
To earn a license in Veterinary medicine, the
graduate must be a member of the Jordanian
Veterinarian Association (JVA), which was
established in 1972. JVA has reported that
their total members are 1778 veterinarians,
647 of them are employed in the private
sector, either in the private clinic or
companies. In the public sector, most of the
veterinarians are employed in the MOA (146
veterinarians), the
employed in the MOH; Jordanian Food and
Military,
Municipalities. Only 30 veterinarians are

while remaining are

Drug  Administration; and
unemployed, and 279 are residing abroad (

JVA, n. d).

Study design and sample size

This study aim is to evaluate the role of the
knowledge, attitudes, and practices (KAP) of
the veterinarian in Jordan, as well as to
illustrate the percentage of the registered
veterinary pharmaceutical drugs in Jordan.

Regarding the evaluation of the knowledge,
attitudes, and practices (KAP), a cross-
sectional; questionnaire web-based survey was
Its

respective research related to the role of

designed. questions were based on
veterinarians in tackling AMR. The survey
included 25 questions and was conducted in
Arabic and English and reviewed by two
academic professionals and one veterinarian.
Ethical approval was not required since
animals and patients were not included. It
consisted of close-end questions, Likert scale
statements, an open-ended question, and was
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administered via a Google® form. Due to the
pandemic situation, the link of the form was
sent electronically (online) to randomly
selected veterinarians. It was sent via email to
26 veterinarians, while 67 veterinarians have
received it as a message via LinkedIn®, and
196 veterinarians have received it via
Messenger®.

The recruited sample size of this study is
215. Rasoft® application was used to calculate
it, by submitting the total number of the
registered veterinarian, which is 1649 after
excluding the dead, with confidence 95%
degree of confidence and 5% as an acceptable
rate of error.

The respondent participants are 119, four
of them did not complete the survey and were
excluded from the study, only 115 participants
were included. The response rate is 41.2%, the
assumed low response rate is either due to low
internet access or their inactive status in social
media. The survey was made available
between the 23 of October 2020 and the 13 of
November 2020.

Due to the lack of reliable data regarding the

percentage of the registered veterinary
antimicrobial pharmaceutical drugs, and their
importance in supporting these study

tindings. The annual reports of the registered
and re-registered veterinary pharmaceutical
drugs between 2017 and 2020 were obtained
directly from the Jordanian Veterinarian
Association (JVA) and then categorized into
imported and produced veterinary drugs, and
then subcategorized according to their
chemical classification. An exception was
the

subcategorized according to the route of

made for antibiotics, they were

administration into parenteral(injection), oral
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(powder; liquid; suspension; tablet; solution
and drench), and intramammary. Although
vaccines play an important role in biosecurity,
they were not included.

Data Analysis

The collected results were coded; entered
and analysed using XLSTAT® Software 2021.
The data were divided into four sections:
Demographics, Knowledge, Practice, and
Attitudes., and then examined descriptively.
To evaluate the veterinarian knowledge, the
following scoring system was used: agree;
neutral and disagree. While assessing their
practices, they were asked to choose the best
indicator that reflects their practices, from one
/(never) to five (always). As for the attitudes,
they were asked to order the most important
challenge that they face ascending while
tackling AMR, the score was from one (least
important) to four (most important). Fol-
lowing that, a bivariant analysis was per-
formed using Pearson’s Chi-square , to assess
the relationship between one of the practices
outcome variable “participating in AMR con-
tinuous educational material” This was indi-
cated as the following statement in the
questionnaire “You train yourself with conti-
nual education material in antimicrobial re-
sistance (AMR) to expand your knowledge, in
order to implement good practices of anti-
microbial use”  with only the following

selected variable “veterinary vocational
sector”: private, public and academic. For 98
responses, notably the outcome vatiable
score was assigned to the following categories
“rarely to sometimes” and “frequently to
always”, the threshold for statistical sig-

nificance was p < 0.05, by using the Equation
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1 (Statistics how to, 2021) to compute the
Minitab®  Software
2021 has been used for further analysis.

results. Furthermore,

Eguation 1: Pearson’s Chi-square

(0i —Ei)?
2 — Gt TEl)”
=L

The registered veterinary pharmaceutical
drugs from 2017-2020 were directly requested
from the JVA, then manually counted
according to the registration number. Then,
categorized into antibiotic (per oral; parenteral
and intramammary only (topical route of
administration was not included), antiparasitic
and alternatives to antibiotics. Data were
entered and quantitatively analysed using
Microsoft® Office Excel 2010. teports are
not available online; they were requested from
JVA wvia email (JVC2017;JVC 2018; JVC,
2019; JVC, 2019; JVC 2020).

Results

KAP sutvey results

Demographic Information

The reported demographic information of
the participant (Table 1) showed that most of
the veterinarians were residing in Jordan
during disturbing the survey period (87.83%,
101/115) and around 72% (83/115) ate hold-
ing an undergraduate academic degree in vete-
rinary medicine and surgery, and the remain-
ing are postgraduate doctors. Most of the
participant veterinarians are employed in the
ptivate sector (56.52%,65/115) and only 6.09
% (7/115) are unemployed. As for the years
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of experience, half of the participants have
gained from one to 5 years of expetience in
the field (50.43%58/115), whereas only
4.348% (5/115). have expetience of more
than 30 years.

Table 1: The demographic information of the
participants. Source: Authors

Variable Response (::;?é) E,Zt)
Resident in ~ Yes 101 87.83%
Jordan No 14 12.17%
Education  Bachelor 83 7217%
level Masters 24 20.87%
PhD 8 6.96%
Vocational  Private sector 65 56.52%
sector Public Sector 21 18.26%
Academic 12 10.43%
Other 1 0.87%
Unemployed 7 6.09%
Multiple sectors 7 6.09%
Prefer Not to answer 2 1.74%
Years of 1-5 58 50.43%
experience  6-10 0 0.00%
11-15 28 24.35%
16-20 14 12.17%
21-25 9 7.83%
>30 5 4.348%
Prefer not to answer 1 0.870%
Specialty Avian 16 13.91%
Equine 4 3.48%
Feline and Canine 22 19.13%
Food animal practice 24 20.87%
Mix practices 33 28.69%
(wild Animal included)
Other 13 11.00%
Prefer not to answer 3 2.609%

Note: Freq.=frequency, Pct = percentage

Around 29% of the participants have been
reported that they practice in more than one
animal species avian; equine; feline and
canine; food animal and wild animals
(28.69%,33/115), whereas the food animal
and feline and canine practice were pro-
minently reported, 20.87% (24/115) and
19.13% (22/115), respectively.
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Knowledge

The knowledge of the participant regarding  microbial resistance and the role of vete-

the AMR was assessed by 6 statements related
to the definition of antimicrobial and anti-

rinarians in using them, all the statements

were correct (Table 2).

Table 2: Knowledge of veterinarians regarding anti-biotic use and resistance. Source: Authors

Agree Neutral Disa,
Question Freq! Pct%?  Freq! Pot% L (;—gﬁes; Pot %2
(n=115) (n=115) eq-(n=
Antimicrobial resistance (AMR) is when a microbe 113 98.26% 1 0.87% 1 0.87%
evolves to become more resistant to antimicrobial
which previously could treat it. Antimicrobials
include antibiotics, which kill or inhibit the growth
of bactetia.
Use of veterinary medicinal products, including 91 79.13% 16 13.91 8 6.96%
antimicrobial agents, is essential for protecting
animal health and welfare, and contributes to food
safety and public health.
Microorganisms represent a pool of antimicrobial 79 68.70% 16 13.61% 20 17.39%
resistance (AMR) traits in all ecological niches.
The excessive use of antimicrobial in livestock (and 111 96.52% 3 2.61% 1 0.87%
aquaculture) will pose a threat to people’s
livelihoods.
The increased contact between animals and human 87  75.65% 6 5.22% 22 19.31%

beings lead to a higher risk of infections and the
cross-transmission of AMR traits.

Note: The citations of the mentioned statements are included in Appendix B. Freq. = frequency, Pct = percentage

Most of the participants agreed that the
definition of AMR is when a microbe evolves
to become more resistant to antimicrobial
which previously could treat it (98.26%), and
96.52% agreed that overusing of antimicrobial
in livestock will pose a threat to people. Only
79.13% agreed that the antimicrobial contri-
butes to food safety and public health, and
75.65% agreed that contact between a human
and animals will lead to cross-transmission of
AMR. As for the position of AMR in its
ecosystem, 17.39% disagreed that micro-
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organisms represent a pool of antimicrobial
resistance. The average of the participant who
had agreed with the statement was 84%, and
7.03% for the neutral responses, and 9.04%
who had disagreed.

Attitudes

To evaluate the attitudes of the participants,
they were asked questions related to the
challenges that they face while tackling AMR.
The survey reported that 95.65% of the
participants consider AMR as a challenge for
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the veterinary sector in Jordan and should be
prioritized beside other zoonotic diseases
such as brucellosis and rabies by the health
authorities. Eventually, 53% of the partici-
pants reported that vaccine and vaccination
are important for controlling microbial
infection in Jordan followed by implementing
biosecurity measures, controlling feed and
water contamination, and administering
probiotics, 42%, 13%, and 4% respectively.
To evaluate the attitudes of the participants,
they were asked questions related to the
challenges that they face while tackling AMR
(Figure 1). The participants believe that the
most contributing challenges in evolving the
AMR issue in Jordan are the misuse and
overuse of antimicrobial by quacks, fraudulent
and unauthorized practitioners, such as agri-
cultural engineers, with 68.70%, then the
socioeconomic status of customers (39.13%).
The Jordanian society’s view toward the vete-
which
addressing the problem of antimicrobial re-
the lack of

knowledge, competence, and practices of the

rinarians, influence their role in

sistance, and satisfactory
veterinarian in the field for using alternative,
instead of antimicrobials, were the least
contributing factors in tackling AMR, with

34.78% and 33.04%, respectively.

Practices

To assess the practices of the participant
toward AMR, 9 statements concerning their
and their
recommendation to the customers (farmers

prescription to antimicrobial
and animal owners, etc....) are presented in

(Table 3).
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Figure 1: The challenges that face the participants
while tackling AMR. Sonrce: Authors*
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Note. This bar chart shows the importance of each
challenge. Challenge number 1 is the misuse and overuse
of antimicrobial by quacks, fraudulent and unauthorized
veterinarians are contributing to the evolving AMR issue
in Jordan; challenge number 2 is the socioeconomic status
of customers (farmers, owners..) in Jordan, challenge
number 3 is Jordanian society's view of veterinarians has
influenced their role in addressing the problem of
antibiotic resistance and challenge number 4 is the lack of
satisfactory knowledge, competence, and practices of the
Jordanian veterinarian in the field of using alternative,
instead of antimicrobials.

* The statements of the challenges were formed with as-
sistance of two veterinarians Rana Alshamali and Amjad
Awawded.

The survey showed that the most common
practice done by the participants was recom-
mending the customers (farmers, owner, etc..)
to practice good animal husbandries (80.00%),
then administering to the patient the correct
dose of an antimicrobial with taking into con-
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Table 3: Practices of veterinarians regarding anti-biotic use and resistance. Source: Authors.

Question

Never

Rarely

S.t*

Freq.**

Always

You prescribe antimicrobial drugs only when they are needed to treat
an animal medical condition after a clinical examination, ie., for
therapeutic purposes.

2.61%

0.87%

8.70%

24.35%

63.48%

You recommend the customers (farmers, owner.) to practice good
animal husbandries such as biosecurity and hygiene.

4.35%

0.87%

5.22%

9.57%

80.00%

You make sure that the specific antimicrobial product you use is the
most appropriate one for that purpose, with taking into consideration
the World Organization for Animal Health OIE list of antimicrobials

6.09 %

5.22%

10.43%

21.74%

56.52%

You administer to the patient the correct dose with the correct
frequency and duration, by an appropriate route and treatment protocol
considering the withdrawal period.

4.35%

0.00%

7.83%

21.74%

66.09%

You explain to the customet's (farmers, owners...) that antimicrobial
are not our first choice, and the alternatives to veterinary antimicrobial
are also effective.

4.35%

1.74%

22.61%

20.87%

50.43%

You recommend the customer (farmers, owners...) to wash their hands
frequently after dealing with animals.

6.96%

3.48%

15.65%

14.78%

59.13%

You committed to empowering the customers (farmers, owners...) to
reduce reliance on antimicrobial with at least equal, or improved, animal
health, welfare, and profitability.

3.48%

2.61%

16.52%

20.87%

56.52%

You train yourself with continual education material in antimicrobial
resistance (AMR) to expand your knowledge, to implement good
practices of antimicrobial use

36.52%

6.96%

10..43%

13.91%

32.17%

Your level of satisfaction from the veterinary and animal health
services, which are provided by private and public sectors and
associations, in tackling the antimicrobial resistance (AMR) issue in
Jordan.

38.26%

19.13%

28.70%

10.43%

3.48%

Note. The citations of the mentioned statements are included in Appendix B.

*§.t.= sometimes  ** Freq.= frequently.

sideration the withdrawal period (66.09%) and
prescribing antimicrobial for therapeutic
purposes (63.48%). More than half ( 60%) of
the participant showed that they always do
recommending the customer to wash their
hands frequently after dealing with animals
(59.13%), empowering the customers to
This is
besides prescribing the antimicrobial re-
the OIE list
(56.52%), and explaining to the customers
that the alternatives

reduce reliance on antimicrobial.

garding of antimicrobial
to veterinary anti-
microbial are also effective and the anti-
microbial is not the first choice for treatment
(50.43%).
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Only 36.52% of the participant are not
committed to training themselves with
continual education material in AMR to
expand their knowledge, to implement good
practices of antimicrobial use. while 32.17%
are committed to doing that. Low percentage
of the participant showed that they are
satisfied with the veterinary and animal health
services, which are provided by private and
public sectors and associations, in tackling the
AMR issue in Jordan (3.48%), while 38.26%
are not satistied at all. The average of the

participant who never did any practice regard-

ing the antibiotic use and resistance was
11.88%, while rarely 4.45%; sometimes
14.01%; frequently 17.58% and always
51.98%.
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The relationship between participating in AMR
continuons education and the parti-cipants vocational
sector (private, public and academical sector)

The assessed results of Chi-square test of in-
in AMR

continuous education (assigned to the cate-

dependence for participating
gory “rarely to sometimes” and “frequently to
always”) indicated a significant difference
across the 98 responses level and the parti-
cipant vocational sector variable (private,
public and academic): X?= 8.34, df =2, N =
98, p =.015.

The percentage of the registered and re-registered
veterinary pharmacentical drugs between, 2017-2020

The analyzed data of the reports have been
categorized according to their pharmaceutical
drug’s active substance class/per year as Table
4. From this table, it is apparent that the
percentage of the registered oral antibiotics
during this period was higher for the
produced, as the peak of production was in
2018 (32.67%), as well as the highest percent-
age for both registered imported and pro-
duced oral antibiotic was in 2018 (43.3%),
Figure 3.

In contrast to that, the percentage of the
registered parenteral antibiotics was higher for
the registered imported pharmaceutical drugs
within the range of 8.66%% and 25.27%.
while the produced was ranged between
2.20%% and 15.57%. As for the
mammary antibiotics, the percentage of the
produced ranged between 0.00% and 1.33%,
and the percentage of the imported ranged
between 0.00% and 0.91%.

Concerning the antiparasitic drugs, Table 4

intra-

demonstrated that the most frequently re-
gistered imported veterinary drugs was in
2018, with average of 27.4% (Figure 2), as well
as the highest percentage of both registered
imported and produced pharmaceutical drugs
was (42.7%) in 2018 (Figure 3). Besides that,
the average percentage of the registered
produced is 32.3% (Figure 2).

The lowest average of the registered vete-
rinary drugs goes to the alternatives of anti-
biotics (photobiotic) for both produced and
imported were 1.1% and 0.4%, respectively, as
it illustrated in Figure 2.

Table 4: The percentage of the registered veterinary pharmaceutical products between 2017 and 2020. Sonrce:

Authors

Pharmaceutical Drug’s (perceIrjlrtZg:(;)ei year) (petcentalgrzll;)(:rtfrgar)

Active Substance Class 20172018 2019 2020 2017 2018 2019 2020
Antibiotic (Per Oral) 19.09% 32.67% 23.35% 15.38% 16.36% 10.66% 16.16% 16.48%
Abntibiotic (Parenteral) 4.55%  2.67% 15.57%  2.20% 26.36%  8.66% 17.96% 25.27%
Abntibiotic (Intramammary) 0.00% 0.67% 1.20%  0.00% 2.73%  0.66%  0.00%  0.00%
Abntiparasitic 16.36% 27.33% 15.57% 26.37% 13.64% 15.33%  9.58% 14.28%
Alternatives to antibiotics 0.00% 1.33% 0.60%  0.00% 0.91% 0.00% 0.00% 0.00%

Note: the original data were adapted from the registered veterinary products reports for each year, with the

permission of JVA.
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Figure 2: The average percentage of the registered
imported and the produced antimicrobial pharma-
ceutical drugs between 2017-2020 in Jordan. Source:
Authors
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Discussion
Antimicrobial resistance is a global threat to
human and animal health (Aenishaenslin et al.,
2019). In Jordan, most of the veterinary
studies were conducted on antimicrobial
resistance patterns of the pathogens and the
risk factors associated with the emergence of
the AMR. As for the knowledge, practices,
and attitudes, the studies were limited to the
medical health sector toward AMR (Ghadeer
A. and R. Y. Suaifan, 2012 ;Darwish et al.,
2021) and the livestock owners toward
Brucella (Musallam et al., 2015). This study

focused only on the knowledge, attitudes, and
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Figure 3: The percentage of the registered antimicro-
bial according to their chemical class for each year
(2017-2020). Source: Authors
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Note: ABX/0 oral antibiotic; ABX/P = parenteral
antibiotic; ABX/IMA = intramammary antibiotics; APX
= antiparasitic; PHYTOBX = phytobiotics

practices (KAP) of the Jordanian veterinarian
toward AMR. In addition to that, this study
will outline the registration protocol of the
veterinary pharmaceutical products and the
data of the registered veterinary pharma-
ceutical products between 2017-2020.
Regarding antimicrobial resistance know-
ledge, this study demonstrated that the parti-
cipants have a very good level of knowledge
(84%), similar to the level of the Jordanian
pharmacists (Darwish et al., 2021), but for
example higher than the 69% of veterinarians
in India (Vijay et al, 2021). Most of the
participants have agreed with the correct
definition of antimicrobial resistance and that
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antimicrobial drugs includes mainly anti-
biotics. More than 75% of the participants
agreed that the excessive use of antimicrobial
in livestock will pose a threat to people’s
livelihoods and it contributes to food safety
and public health, as well as it is essential for
protecting animal health and welfare. This
latest finding is similar to a Dutch study
(Speksnijder et al, 2014), in which the
respondents considered that their duty as a
veterinarian to treat diseased animals lies on
reasons of animal welfare and animal health,
regardless of antimicrobial resistance issues.
So as and in similar line with the previous
study conducted in India that 98.7% vete-
rinarians believed that antibiotic resistance is a
serious public health issue (Vijay et al., 2021).
However, 19.36% of the participants dis-
agreed that the increased contact between
animals and human beings could leads to a
higher risk of infections and the cross-
transmission of AMR traits, and 17.39 %
disagreed that microorganisms represent a
pool of AMR traits in all ecological niches.
Thus, these results demonstrate that the basic
knowledge of the participants is satisfactory
regarding the AMR definition and it is
associated risk, but it needs more improve-
ment in the ecological terms, as it is one of the
key elements of the one health approach
(McEwen and Collignon, 2018). This is in
particular with the high prevalence of the
resistant Escherichia coli in the drinking water
from Jordan (Swedan and Abu Alrub, 2019).
This comes in line with taking into consi-
deration that environmental resistome of the
antimicrobial resistance genomes, are nNow
widely recognized as a complex and di-
versified reservoir of resistance genes that can
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be transferred into and between environ-
mental and clinically relevant bacteria (EMA
and CVMP, 2018). which means that the
environmental aspect is being critical. There-
fore, they should have sufficient acquain-
tances regarding that water bodies polluted
with resistant genes, bacteria and anti-
microbial compounds from human and
animal faeces and antimicrobial manu-
facturing are also an ideal environment for
emerge and spread of superbugs (WHO,
2020).

This study revealed that most of the parti-
cipants consider AMR as a challenge and
should be prioritized. A 68.70% believes that
the most contributing challenge is the misuse
and overuse of antimicrobial participant by
unqualified professions to prescribe vete-
rinary medication. A recent study in India
showed that their prescription practices could
jeopardize on-going AMR-mitigation efforts
(Mutua et al., 2020). For instance, the Indian
dairy farmer chooses to deal with quacks
instead of veterinarians due to high cost of
animal treatment (Vijay et al, 2021). In
Jordan, the legislation grants permission for
non-veterinarian (Agricultural Engineers) to
provide antimicrobial products without vete-
rinary supervision, even though , do not have
sufficient training nor do have the required
background to dispense antimicrobials un-
supervised by a veterinarian (WHO,2018).The
high cost of animal treatment correlated with
the socioeconomic status of the customers as
this study showed that around 39% believe in
that. This finding comes in parallel with
similar study done by the Jordanian pharma-
cist that showed the socioeconomic status of

the patients reflects their health literacy level
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(Darwish et al., 2021). Consequently, the
legislation should be modified to embrace the
role of the veterinarian alongside other health
professions in the AMR stewardship besides
the other detected zoonotic diseases in the
country: brucellosis, and rabies (Sorrell et al.,
2015).

Veterinarians have an influential responsi-
bility regarding the hygienic practices and thus
reducing AMR. This study reported that 42%
of the respondents considered that im-
plementing biosecurity measures is critical to
control microbial infection, likewise, 80% of
them are consistently recommending the
customers (client, owner, farmer...) for good
hygiene practices and 59.13% recommend
them to wash their hands after dealing with
animals.

Considerable animal health studies were
conducted in Jordan, has shown that the
hygienic practices are associated with
emerging antimicrobial-resistant drugs. The
risk factor associated with the emergence of
Avian Pathogenic Escherichia coli (APEC)
was correlated with inadequate hygienic
practices, as well as it also correlated with the
inappropriate use of antimicrobials along with
the highest resistance was found against
sulfamethoxazole-trimethoprim, florfenicol,
amoxicillin, doxycycline and spectinomycin
(Ibrahim et al.,, 2019). This also comes in
corresponding with the high prevalence and
distribution of antimicrobial resistance genes
(ARGsS) of Escherichia coli isolates obtained
from equine faecal samples (Gharaibeh et al,,
2020). The high prevalence of antimicrobial
resistance of mecA and mecC methicillin-
resistant Staphylococcus aureus (MRSA) in
cattle, sheep, and goat dairy farms in Jordan,
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needs a strict hygiene measure, as it leads to
an economic loss in the dairy industry
(Obaidat et al., 2017). Furthermore, the anti-
biotic resistance of isolated Campylobacter
jejuni and Campylobacter coli from chickens
in Jordan, is due to a lack of hygienic measures
at slaughterhouses and the unregulated use of
antibiotics has led to high levels of resistance
in Jordan (Alaboudi et al., 2020). Thus, the
responsibility of recommending hygienic
practices in animal health besides regulating
the use of antibiotics is associated with
reducing antibiotic resistance rests partly on
veterinarians.

Regarding their practices while determining
antimicrobials, 63.48 % respondents always
prescribe antimicrobial ~ for
practice; 66.06% of them indicated that they

take into consideration the withdrawal period

therapeutical

and administering them with the correct dose
and frequency. Also 56.52% of them take in
consideration the OIE list of antimicrobials
while choosing them, as well as they en-
courage the customers to reduce their reliance
and 50.43% the

customers to use alternatives to antimicro-

on them, recommend
bials. Previous studies in India showed that
the uses of alternative therapies such as herbal
medicines were reported by 74.0% of vete-
rinarians and are widely used in bovine
therapeutics (Sharma et al., 2020). These latest
observations suggest, around half of the
respondents may need further improvement
in their advisory skills and involving them
with regular training regarding the updated
treatment guideline, to put knowledge into
the

administration of antimicrobials are important

practice, as correct selection and

to structure the future intervention in re-
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ducing antimicrobial resistance (Speksnijder et
al., 2014). Hence around a third of the
participants (36.52% ) have never been com-
mitted to training themselves with continual
education material in antimicrobial resistance
(AMR), due to lack of unpaid or affordable
training and their economic status. This study
also demonstrates the that there is a relation-
ship between the participant willing to enrol
themselves in AMR continual educational
material and their vocational sectot’s. This
AMR

continual educational / training program that

finding suggests to implement an

involves the best practices toward AMR
during academic as it is done in Nigeria
(Adekanye et al., 2020). Thus it will give the
opportunity to all veterinarians, before gra-
duations and being employed in different
sectors, to expand and update their know-
ledge regarding AMR and antimicrobial
stewardship (Adekanye et al, 2020). On
similar line and at the end of 2020, JUST held
a workshop entitled: Raising awareness about
the judicious use of antibiotics in the livestock
sector in Jordan that discussed the role of
veterinarians in reducing the excessive use of
veterinary medicines, for the veterinarians and
farmer (Rababah, 2020).

Moreover, 38.26% of respondent were not
satisfied at all from the animal health services,
whether from private or public sector or even
the association in addressing the AMR issue.
This means that the limited and the low
frequency of the provided animal health
AMR.
Furthermore, there was neither professional

service is an obstacle to tackle

training of veterinary related professionals
(veterinarians and veterinary paraprofes-
sionals) nor for key stakeholders (farmers and
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farm workers, extension workers, food and
feed processors and retailers) or environ-
mental specialists, related to AMR , as well as
no systematic approach at national level to
strengthening Veterinary Services (TtACSS,
2018). This means that the framework of the
AMR policy will be held by human health
stakeholder, and “in the since of guilty” the
veterinarian will be part of it, as the sales of
veterinary drugs is source of their income
(Fortané, 2019). At the same time, reinforcing
the veterinarians and the stakeholder’s role is
important in improving the animal health as
the intensive contact between the farmers and
the veterinarians will improve the animal
health issue (Speksnijder et al., 2014).

Transboundary problems related to animal
diseases, residues of veterinary drugs in food
products, and resistance to antibiotics created
a demand for regulations that are satistied by
the national regulations (Sager et al, 2021).
This comes with parallel with the observations
that the main cause of residues is the failutre to
meet the withdrawal period; improper use of
licensed pharmaceutical drugs and the illegal
use of unlicensed pharmaceutical drugs
(Alaboudi, n.d.).

The residue of antibiotics stimulates micro-
bial resistance after sub-therapeutic doses and
it’s risk will increase AMR transferred into
food borne pathogens, such as Erythromycin
Resistant Campylobacter spp.. and Vanco-
spp.. The
pathogenic bacteria can pick up the AMR

mycin Resistant Enterococci
genes from the gene pool, which they are
presented in food either as DNA fragments or
enclosed in bacteria and bacteriophages, and
then transfer them to another pathogenic
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bacteria (Alaboudi, n.d, and Osaili and
Alboudi, 2017).

In Jordan, the animal health sector is well
served by the Agriculture Law No. 13 of 2015,
in which the instructions for registering the
antimicrobial drugs are included and that
responsibility falls under the Pharmaceutical
products registration and monitoring division
at MOA, i.e. Veterinary Services Department
(WHO, 2018). To register the veterinary
pharmaceutical drug, the Veterinary Services
Directorate depends on the guidelines of the
International Cooperation on Harmonization
of Technical Requirements for Registration of
Veterinary Medicinal Products (VICH) (FAO,
2015), and OIE (Alfawarah, 2021). Two of the
VICH guidelines are related to the antimicro-
bial resistance, the first one VICH GL 27,
which outlines the types of studies and data
that are recommended for characterizing the
potential resistance development that might
occur in the food-producing animal under the
proposed conditions of use of the product.
Whereas the second one is VICH GL 36,
which guidance for assessing the human food
safety of residues from veterinary antimicro-
bial drugs. This being concerns with effects on
the human intestinal flora because if a drug is
intended for use in food-producing animals
has antimicrobial activity, the safety of its
residues needs to be addressed concerning the
human intestinal flora (Sander et al., 2010).

The antimicrobial registration process un-
dergoes continuous modernization in Jordan
(WHO, 2018), for instance the veterinary
committee will not accept the registration of
the pharmaceutical drug, unless the Good
Manufacturing Practice (GMP) of the manu-
facturing company is authorized from the
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country of origin or the request will be
rejected (FAO, 2015). In addition to that, the
Certificate of Pharmaceutical Product (CPP),
which is in the recommended format by
WHO, and the authorized Certificate of Free
Sale (CFS), which is a vital certificate to ensure
that the veterinary pharmaceutical products
are marketed in the country of origin and are
eligible for export. It also involve prevalence
of the technical data package of the pharma-
ceutical product, which include the following:
specifications; stability data; impurity data;
method of analysis and it’s validation’s and
(FAO, 2015).
Despite that, the veterinary pharmaceutical

schematic synthetic route
products registration division has no reliable
data on antimicrobial use, quantity imported
or manufactured in the country, and has no
control over regulating antimicrobial product
importation to maintain a safe pool in-country
(WHO, 2018).

The approval for the use of the veterinary
pharmaceutical drugs is one of the main
contributor  in increasing the resistance
among human isolates to most of antibiotics
as the general level of the resistance among
the animal or human isolates depends on the
regulation concerning the control on using the
animal and human pharmaceutical drugs
wisely (Osaili and Alaboudi,2017). The Food
Safety Commission of Japan introduced the
ranking of antimicrobials according to their
importance for the treatment of human in-
fections with antimicrobial-resistant bacteria
through food commodities, and it is the basic
material to be used in risk assessment of
foodborne antimicrobial-resistant bacteria
(CVMP, 2019). Based on that, the developed
ranking is the following: Critically and highly
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important and important. Regarding the
critically important, which could be the only
pharmaceutical drug to be prescribed or
hardly to find any alternatives to treat a certain
human disease, for instance the 3rd and 4th
generation of cephalosporins.

The findings in the reports of registered
pharmaceutical products between 2017 and
2020 described them as only registered for the
parenteral route of administration, which is
similar to the French reports (ANSES, 2020),
because they are pootly absorbed after oral
administration (Hornish and Katarski, 2002)
and the spread of AMR in the fecal flora will
impact the environment (EMA and CVMP,
2018). In Jordan Salmonella enterica isolates
from imported meat carcass resisted several
treatment-of-choice antimicrobials such as
ciprofloxacin (26.8 %) and ceftriaxone (19.5
%) (Obaidat, 2020). The application of
ceftiofur requires a veterinarian-client-patient
relationship (VCPR), which represents the
legal and ethical requirement that the vete-
rinarian assume responsibility for determining
the need for medical treatment of animals
based on direct knowledge of their health and
management. It is distinctively labeled for
control (therapeutic) not prevention (pro-
phylactic), as the mass application may lead to
the emergence and dissemination of ex-
tended-spectrum cephalosporin-resistant Sal-
monella and of resistance genes such as bla
CTX-M (Wittum, 2012). Furthermore, the
third and the fourth generation of cepha-
losporin and colistin are classified within the
reserved group, which means they should be
treated with the last resort option (WHO,
2019). Even though, colistin is registered for
oral administration, and used as a growth
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promoter for food animals, it may contributes
to emerging of mcr-1 gene in colistin resistant
bacterial isolates (Vidovic and Vidovic, 2020).
Moreover, it has been reported that enro-
floxacin, a fluoroquinolone drug, has been
registered for oral administration such as in
France (ANSES, 2020). However, it is banned
for mass medication in some countries such as
the USA, as it leads to the emergence and
zoonotic food-borne transmission of fluor-
oquinolone-resistant Campylobacter jejuni in
the early 2000s (Wittum, 2012). However, a
study was conducted on the local table egg in
Jordan revealed the prevalence rate of
enrofloxacin in the as the lowest (0.8%)
the detected four
whereas the sulfonamide was at the highest
rank (5.2%) (Alaboudi et. A1,2013) .

Ionophores, such as monensin; madura-

among antimicrobial,

mycin; salinomycin, appeared to be registered,
as it fed to the livestock as a growth promotor,
even that the recent regulations are making
efforts to ban prescribing antibiotics as
growth promoters (WHO, 2018). However
due to the complexity and high degree of
specificity of ionophore resistance, it appears
that ionophores do not contribute to the
development of antibiotic resistance to im-
portant human drugs and will continue to play
a significant role in improving the efficiency
of animal production in the future (Callaway
T. et al,, 2003).

Regarding the Intramammary antibiotic,
which is a local treatment and/or prevention
for udder infections for ruminants, especially
during the lactation period. The produced
milk, or the wasted milk, is not marketable for

human consumption during the treatment or
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more than one day of the treatment

(BIOHAZ et al., 2017).

Regarding the public health perspective of
the wasted milk, most of the antimicrobial
that is used for intramammary infections are
shared with human medicine. The majority of
the registered produced and imported drugs
are composed of critically important anti-
microbial which is shared with human
medicine, such as cephalosporins (cefalenium
and cefalexin), aminoglycosides (neomycin
and gentamycin) and penicillin (cloxacillin and
ampicillin), as both the categorized in the high
priority critically important antimicrobials
(WHO, 2017).

For the registered antiparasitic veterinary
pharmaceutical drugs, the route of admi-
nistration varies between parenteral (e.g.
ivermectin  IM/SC injections), oral (e.g.
albendazole tablets), and topical (e.g. cyper-
methrin dusting powder). During the period
2017-2020, the quantity of the registered
antiparasitic drugs which were prescribed to
treat endoparasites is higher than the one that
is used to treat the ectoparasites, for both
import and export. Although the reports
revealed that the registered produced ecto-
parasitic drugs are around 4 times higher than
the imported ones (total of the registered
ectoparasites for imported 14 while 44 for the
produced), which indicates that the sector
depends on the local market.

Lack of clear OIE standards and guidelines
on antiparasitic products contributed to the
AMR challenge due to many reasons, which
have been addressed by the OIE. Firstly, there
is a lack of effective drugs and resistance to
many antiparasitic, especially to trypanocides,
ascarids, and anthelmintic resistance.
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Secondly, lack of good quality antiparasitic
drugs and poor quality are available as most of
the available drugs have been used for more
than 50 years and the availability substandard
and falsified products. Finally, the presence of
antiparasitic residues in the environment es-
pecially for ivermectin and toltrazuril (Szabd,
2020).

A study was conducted on the home pro-
duced eggs in Jordan revealed that are highly
contaminated with pesticide residues parti-
cularly Malathion (44%) and Aldrin (33%), at
an unacceptable high limits and form potenti-
al harmful to the consumer (Alaboudi et al.,
2019).

Plants extract or phytobiotics has been used
widely in veterinary medicine, as their residue
is not considered for it is toxicological
concerns and due to their antimicrobial, anti-
inflammatory, anti-oxidative, and anti-para-
sitic activities. In addition to that, they are
considered as alternatives to antimicrobial
drugs, and they play a significant role in
improving animal performance and control
diseases under certain circumstances (Cheng
et al., 2014). Most of the registered produced
drugs during this period were extracted from
menthol and thymol. However that the
percentage of the total registered phyto-
biotocs was around 1%
registered drugs between 2017-2020, while in
some African countries the percentage was
0.002% (1/470) IGAD MRH, 2021), but at
least it is considered a step toward reducing
AMR in animals.

from the total

Conclusion
The present study evaluated the existing
approach of the role of the Jordanian vete-
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contributors

rinarian in tackling AMR toward one health.
The KAP survey has highlichted the fol-
lowing:

(1) The demographic information of the
respondent and their knowledge, attitudes,
and practices toward AMR.

(2) AMR is a challenge for national animal

health.

(3) The quacks or the unauthorized practi-

tioners has been addressed as the main

to overusing and misusing

antimicrobials.

(4) Implementing antimicrobial resistance
continual educational program is essential to
improve the veterinarian knowledge in all
aspects of AMR.

(5) Obligating legislations that ensure the
veterinarian to prescribe the correct anti-
microbials and improving the surveillance
system to monitor the antimicrobial con-
sumption in the veterinary field.

(6) The lack of interest of some of the
participants in AMR topics is considered a
limitation to the study.

(7) The low response rate is due to low
acceptability to social media or internet access.
(8) Besides the KAP survey, this study
outlined the regulatory aspect of the autho-
rized registered veterinary pharmaceutical
drugs in Jordan.
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APPENDEXES

Appendix A

The registered and reregistered veterinary pharmaceutical
in Jordan between 2017-2020

Produced Imported

Antimicrobial 2017 2018 2019 2020 2017 2018 2019 2020
Antibiotic ( Per Oral)
Aminoglycoside 3 4 2 0 1 2 2 0
Cepaholsporin (cefalexin) 0 0 0 0 0 1 0 0
Fosfomycin 0 1 1 0 0 0 1 0
Tonophores 0 0 0 0 0 1 0 2
Lincosamid 0 0 0 0 0 0 2 0
Macrolides 1 6 2 2 4 4 3 5
Penicillin’s 1 3 3 1 3 0 1 3
Phenicol’s 3 5 3 0 1 0 0 0
Pleuromutilin’s 0 0 0 0 0 0 0 2
Polypeptide 2 3 1 1 2 1 1 1
Quinolones 2 7 5 1 2 2 3 1
Sulfonamides 3 4 6 4 0 0 1 0
Fluoroquinolones 0 0 0 0 0 0 0
Tetracycline 4 6 2 1 2 0 7 1
More than one active material 2 10 14 4 3 5 6 0
Percentage per Year 19.09% 32.67% 23.35% 15.38% 16.36% 10.66% 16.16% 16.48%
Antibiotic (Parental)
Aminoglycoside 1 0 1 0 2 0 1 2
Cephalosporin 0 0 1 1 2 1 2 5
Macrolides 0 0 2 1 5 0 5 2
Penicillin’s 1 1 0 0 4 0 2 0
Phenicol’s 0 0 4 0 2 2 2 2
Quinolones 0 0 3 0 1 2 1 3
Sulfonamides 1 0 1 0 0 0 2 1
Tetracycline 1 2 11 0 9 5 9 4
Morte than one active material 1 1 3 0 4 3 6 4
Percentage per year 4.55% 2.67% 15.57% 2.20% 26.36% 8.66% 17.96%  25.27%
Antibiotic Intramammary !
Total 1 0 0 0 0 0 0 0
Percentage per year 0.00% 0.67% 1.20% 0.00% 2.73% 0.66% 0.00% 0.00%
Antiparasitic
Ectoparasite 2 10 15 7 12 1 7 3 3
Anticoccidial 3 0 3 3 3 7 1 2 2
Antiprotozoal * 0 1 1 0 0 0 0 0
Anthelmintics 5 8 22 15 9 7 15 11 8
Percentage per year 16.36%  27.33% 15.57%  26.37% 13.64% 15.33% 9.58% 14.28%
Alternative to antibiotics ¢
Percentage per year 0.00% 1.33% 0.60% 0.00% 0.91% 0.00% 0.00% 0.00%

Note. The following are the main active material of the mentioned pharmaceutical product:

1 Cefalonium, Lincomycin hydrochloride and Neomycin sulfate, Benzathine and Ampicillin trihydrate, Cefalexin
monohydrate and Gentamycin sulphate, Oxytetracycline and Neomycin.

2 Afoxolaner, Milbemycin oxime, Clopidol, Fenvalarate, Permethrin, Fipronil, Lambda cyhalothrin Flumethrin,
Cyromazin, Alphacypermethrin, Imidacloprid, Organophosphates,Amitraz.

3 Clopidol, Narasin, Narasin-Nicarbazin, Diclazuril, toltrazuril, Sulphaquinoxaline

4 Diminazen

5 Ivermectin, Eprinomectin, Rafoxanide, Oxyclozanide, Tinidazole, Netobimin, Oxfendazole, Flubendazole,
Amprolium, Albendazole, Levamisole, Tetramisole, Fenbendazole.

¢ Thymol, Menthol, Eucalyptus oil and Artichoke Extract
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Appendex B

The study questionnaire

) 5 (o)

s OaY) Oyl LY ) 00 andi 58 easal) 138 (ge (el il 138 JLeSiuY oS el of
dgalse Ay gall Glaliadll 4a Jia(AMR).

Oby A A Al 43S oS Ll Ao sl oSS i 5 i) ) 3 o iVl o Aaadle (oa
Gy 7 1 5 e ade Ala DU A U saall o GuadS Ll

DS i oS3

Dear colleagues,

I wonld like to invite you to participate in this survey. The purpose of this survey is to evaluate the role of
Jordanian veterinarians in tackling antimicrobial resistance (AMR).

Please note that the survey is anonymous and your participation is entirely voluntary and you are free to decline
to participate in this survey. As well as the estimated time to answer it is from 5-7 minutes.

Thank_you

The study questionnaire:

Question Answer Ly Jsadl
IS LA /o5 LAl il
Demographic Data

Resident in Jordan: Yes No ¥ pxd O (8 Aasie/aiia

o Bachelor oS o
Level of education: 0 Mastet’s owdnle o a2l Jpanill (5 gl

o PhD o) D) )ESJ le)
Veterinary o Academic Y el o s gkl el plladll
vocational  sector, o Private Sector saldll gl o I ol saal g s
select one or more. o Public Sector Al g Uil o

o Unemployed Jazll e Jhle o

o Others sl o

o Prefer not to Llall axe Juadl o

answer
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Animal species o Avian BENANG O gaall Aluad
practice area, select o Equin Jsedll o 20a Lo daidall/ il
one or more. o Food Animal 120l datiall ) gl o B NI N
practice Qg dakadll o
o Feline and Lol clil gl o
canine sAl o
o Wild animal Lal axe Juadl o
o Other
o Prefer not to
answer
Years of experience o 1-5 1-5 o Bl Gl gl 2ae
o 6-10 6-10 o
o 11-15 11-15 o
o 16-20 16-20 o
o 21-25 21-25 o
o 30 30 o
o >30 >30 o
o Prefer not to LlaY e Juadl o
answer

The role of Jordanian veterinarians knowledge in tackling antimicrobial resistance

Antimicrobial o Agree G5l 0 A Aysall claliadl daglie
resistance (AMR) is o Nuetral aMas o il adil jall ) shati Laie
when a microbe o Disagree Gilge e o Aygall Glaladl 4 glia
evolves to become o Prefer not to LaVlaxe duadl 0 Lgiallee e 5 08 s )
more resistant to answer Glalicaal) Jadi g Galadl 3
antimicrobial which Chaladl e 4 sl
previously could o LSl Jass ) G ,asal)
treat it. s g Jagis,
Antimicrobial

include antibiotics,

which kill or inhibit

the growth of

bactetia.

Use of veterinary o Agree &g o Sladlal) aladinl day
medicinal products, o Nuetral Maa o EiI PP AUVIE IRV |
including o Disagree Gilse 3¢ o G5l ey gaal) cilalizaal)
antimicrobial o Prefer not to ERIRN| adc Juadl o A dglaal
agents, is essential answer Llaall & aalon g ¢ gall
for protecting daall gAY o e
animal health and Adlall,
welfare, and

contributes to food

safety and public

health.

Microorganisms o Agtee Gl o 8 Aadal Al el Jid
represent a pool of o Nuetral Mae o (e de gana lpailiad
antimicrobial o Disagree Bl y& o Clabizaall da glaall cliall
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resistance (AMR) o Prefer not to o Ll pren 34 sl
traits in all answer Al
ecological niches.

The excessive use o Agree Sl o L jaall LY IS
of antimicrobial in o Nuetral Uas 0 (sl A% eall lilad
livestock (and o Disagree Gse e 0 dad Nuagd (Agldl oLVl )
aquaculture) will o Prefer not to Lall axe Juadl o adiadl (e
pose a threat to answer

people’s

livelihoods.

The increased o Agree sl o Ol el Juai¥) g2
contact between o Nuetral aas o 3aly )y Al bl sl
animals and human o Disagree Gilse 2 o ¢ salb la) Hhlas
beings lead to a o Prefer not to Lal¥laxe duail o Joall Agdall culasl Juas)
higher risk of answer eed A saad) Cilabicaall 4 glidl)

infections and the
cross-transmission
of AMR traits.

4 gaad) Claliaal) G slie A0S dga) ga (8 a6 )Y G el e LY il jlaa 50
The role of Jordanian veterinarians practices in tackling antimicrobial resistance.
i Ayl lima i dallan 8 ol fion (g 5dipa Jumdl AT 2 € 19 G 11 om A e a3

Lails i 55 Lle iy 4 Blal e 3 1500 im 2 o0 iy 1 0l

To answer the questions from 11 to 19, please choose the best indicator that reflects your practices
in tackling antimicrobial resistance, where 1 means never, 2 means rarely, 3 means sometimes ,4
means frequently and 5 means always.

You prescribe o 1 Glabiaall s/ aai
antimicrobial drugs o 2 Ly pa oS laie 4y gal)
only when they are o 3 Ladlall (e (gledats
needed to treat an o 4

animal medical o 5

condition after a

clinical

examination, i.e. for

therapeutic

purposes.

You recommend o 1 RAEPYN | PPEVIPER J AN
the customers o 2 (o oS ¢ el 3all)
(farmers, ownet..) o 3 doaal) Gluleall Gubki
to practice good o 4 ) saall Ay 53 oL sauall
animal husbandries o 5 Al 5 g sl YIS
such as bio-security

and hygiene.

You make sure that o 1 Olaliaall  caddind / addiud
the specific o 2 & ¢z el I & gl
antimicrobial o 3 BN E S PR
product you use is o 4 4 saall Claliaall dails,
the most o 5 J8 (e L (o el Ayl
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appropriate one for
that purpose, with
taking into
consideration the
World
Otrganization for
Animal Health OIE
list of antimicrobial
agents of veterinary
importance.

) dpallall Aalaia)l Aails
Olssll (OIE)

You administer to o 1 ) Coa gy (e 58 585
the patient the o 2 & sl o) gl
correct dose with o 3 23e ¢ z el Brac Ao jall 58
the correct o 4 glac Y1 Al gecl yall
frequency and o 5 o) gall Canis 3 518 g Aayniall
duration, by an Ol aa e
approptiate route

and treatment

protocol

considering the

withdrawal period.

You recommend o 1 I ‘5.‘)’3 / Lr"Ji
the customer o 2 ¢ e ) all) il gaall
(farmets, ownets...) o 3 agal dustey (L cnSIl
to wash their hands o 4 e Jaladll dmy ) el
frequently after o 5 <l gal)
dealing with

animals.

You explain to the o 1 ol (o g/
customet's o 2 ¢ Cue ) jall) il pall
(farmers, o 3 clabad) i (... oSl
owners...) that o 4 & OV LAl 4 gl
antimicrobial are o 5 clabiaall Jilad) o 5 ¢ ol
not our first choice, Ulad e 4y Hlall 4 gual)
and the alternatives Ll
to veterinary

antimicrobial are

also effective.

You committed to o 1 JPRTR O E TN
empowering the o 2 ¢ e ) all) ) gaall
customers (farmers, o 3 Alde Y1 Jaal (L oSl
owners...) to o 4 O A gl Glalias e
reduce reliance on o 5 O sl dnay ) Yl

antimicrobial with
at least equal, or
improved, animal
health, welfare ,and
profitability.

Al
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You train yourself
with continual
education material
in antimicrobial
resistance (AMR) to
expand your
knowledge, in order
to implement good
practices of
antimicrobial use

o 0 O O O
U AN -

C_:\)Jau_i: L"_\SJLAI/C'_IS‘)LI
e lie Jlaa (b daasles

Jal e e gl Cilaladl)
Gl 5 Sl ja o/l yra 3y 3at
b Anganall il jlaall

L gl Glaliaall alasiud

Your level of
satisfaction from
the veterinary and
animal health
services, which are
provided by private
and public sectors
and associations, in
tackling the
antimicrobial
resistance (AMR)
issue in Jordan.

o o0 O O O
Ul AN -

G sia (o dla y/ Hla
sl dsall cilead

g sl (ya daial) ¢ Al guall
b ¢ @l g Hlall g alal)
il aliaall da gl dgal sa
N b seall

4y gaall Clobiaall A glie shad dgal se 8 Gana )Y Gashall eLlaY) aal 55 ) cilaal)
Challenges that face the Jordanian veterinarians in tackling Antimicrobial resistance (AMR).

In your opinion, do
you consider
Antimicrobial
resistance (AMR) as
a challenge for the
veterinary sector in
Jordan, and should
be prioritized
beside other
zoonotic diseases
such as brucellosis
by the health
authorities?

Yes

No Y pes:

Laslia siad Ja i

g sl Gt 2 gl lslicae
PR Ry (P YEP ]
NECPEEPY (T

Cila ) dpaaal) L)
6 AY) S Jigadl Gl el
il aall ia S

If your answer was
yes in question 20,
in your opinion
which one is
important for
controlling
microbial infections
in Jordan ?

(e]

o  Vaccine and Vaccination
hu:Ua.d\
Feed and water contamination
il slaa g Gl Y s
o Probiotics

A puall el
o  Biosecuritys sl o)

o Other sl

UV pas 3t Slida) calS 1)
aslaxi Y (e g il €20
e 3okl G346l 6V

8 A skl daeall (il Y
¢ oY
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b dgalse b i) bl sl as) g AN bl i 5 o e 25-22 Ge AL e A
ol B8 4 U (Y1) 1 4 Cune aelas 4 gl claliaall gl
For questions from 22-25, please in ascending order, based on the importance of the following
challenges that face the Jordanian veterinarians in tackling Antimicrobial resistance (AMR), arrange
them from 1(the most important) to 4 (the least important).

The socioeconomic o 1 @iy e lial¥) auia gl
status of customers o 2 IR
(farmers, owners..) o 3 OSI e ) Sall)elil gaal)
in Jordan. o 4 G (e
Jordanian society's o 1 a0,V il 5k
view of o 2 bl Glall diga
veterinarians has o 3

influenced their o 4

role in addressing

the problem of

antibiotic

resistance.

The misuse and o 1 Mgl A Lol 31 536l
overuse of o 2 J8 (e & gl Glaliadl)
antimicrobial by o 3 okl Gl diga £3lAs
people who do not o 4 oY,
belong to the

veterinary field are

contributing to the

evolving AMR issue

in Jordan.

The lack of o 1 e laSl) 5 48 yaall Lt
knowledge, o 2 el dalatiall il jlaall
competence and o 3 & Y gkl Caplal)
practices of the o 4 Al Sl aladind Jlaa
Jordanian g guall Cilabiadl) (e Lea e,
veterinarian in the

field of using

alternative, instead

of antimicrobials.

In your opinion, do Yes No Y Laglia s Ja el

you consider
Antimicrobial
resistance (AMR) as
a challenge for the
veterinary sector in
Jordan, and should
be prioritized
beside other
zoonotic diseases
such as brucellosis
by the health
authorities?

g Wadll Gaat 4y saall ilaliaa
PR Ry (P YEP ]
NERPE RN PEIRY

ila ) daanall il
GAY) A jisal Ll Yl
iballal) anll i jeS
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If your answer was o Vaccine and Vaccination Olaan (B s elidal) il 1)
yes in question 20, e Uaall adaxi Y1 (e ) € 020
in your opinion o Feed and water contamination Ssle Bkl a4l Y
which one is Gl ol g a5 bl anall sl Y
important for o Probiotics ) ¢ oY
controlling A pndl Glieall

microbial infections o Biosecurityes sl oY

in Jordan ? o Other Al

i Fgalga 3 itV conolaadl sUlaY) anl 5 ) AN Cloatl G ax 25-22 e Al e BN
(Raeal J8Y1) 4 ) (M) 1 @b Cane Laclias 4y sl cilabiaal) 4 lia
For questions from 22-25, please in ascending order, based on the importance of the following
challenges that face the Jordanian veterinarians in tackling Antimicrobial resistance (AMR), arrange
them from 1(the most important) to 4 (the least important).

The socioeconomic o 1 slaiBYl 5 selaal) gl
status of customers o 2 TR
(farmers, owners..) o 3 OSI e ] all)ell gual)
in Jordan. o 4 SN (e
Jordanian society's o 1 s S,V aainall 5k
view of o 2 bl Glall diga
veterinarians has o 3

influenced their o 4

role in addressing

the problem of

antibiotic

resistance.

The misuse and o 1 lgind ALl @y el
overuse of o 2 J8 (e Ay saall Slaliaall
antimicrobial by o 3 & bl Qlall ga e DA
people who do not o 4 oY,
belong to the

veterinary field are

contributing to the

evolving AMR issue

in Jordan.

The lack of o 1 3eleSl) g 48 yaall ads
knowledge, o 2 el dalatiall il el
competence and o 3 & 52V gkl Canlal)
practices of the o 4 Al Sl aladind Jlas
Jordanian i gl labiadl e Laase,
veterinarian in the

field of using

alternative, instead
of antimicrobials.

54



LELEKTAN ES HADVISELES

A KOLERAFELKELES MAGYARORSZAGON

Szerzdk:

Goécza Dominik
Eszterhazy Karoly Katolikus Egyetem

Els6 szerz6 e-mail cime:
g.dominikmartin1998@gmail.com

Absztrakt

Lektorok:

Sim6 Ferenc Zoltan (Dr. Jur.)
Eszterhazy Karoly Katolikus Egyetem

Mez6 Katalin (Ph.D.)
Debreceni Egyetem

...6s tovabbi két anonim lektor

E tanulmany célja, hogy Osszefoglalja a magyarorszagi koleratelkelés alapjait, jelentGségét és

kovetkezményeit.

Kulcsszavak: kolera, felkelés, Magyarorszag, fertézés

Diszciplinak: térténelem, orvostudomany

Abstract

THE CHOLERA UPRISING IN HUNGARY
The goal of this study is to give summarize the basics, the significance and the consequences of the Hungarian

Cholera Uprising.

Keywords: cholera, uprising, Hungary, infection

Disciplines: history, medicine

Go6cza Dominik (2021): A kolerafelkelés magyarorszagon. Lélektan és hadviselés — interdiszeiplindris
Jobydirat, 111. évf. 2021 /2. szam. 55-61. doi: 10.35404/1.H.2021.2.55

Az alabbiakban 6sszefoglaljuk, hogy mi is az
a kolera, honnan j6tt, milyen volt a térténelmi
jelent6sége Magyarorszagon és hogy milyen
pusztitas végzett orszagunkban. A téma aktu-

alitasat nézve a jelenlegi koronavirus jarvany-
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hoz hasonlithat6: az akkori helyzet a jelen-
lenlegi helyzettiinkkel dsszevethetd.

A kolera a Vibtio cholerae baktérium altal
okozott betegség. ElsGsorban széklettel, ha-
nyadékkal és szennyvizzel, illetve az ezekkel
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érintkez6 nyers élelmiszerek révén terjed. A
kolera a fert6z6dést kévetd hirtelen folyadék-
veszteséggel, kiszaraddssal, vérnyomaseséssel
jar, és halallal is végz6dhet. A kolera az indiai
szubkontinensrdl szarmazik; a fertézott terti-
let a szarazfoldi utak és a Gangesz mentén
kezdett névekedni (Netl).

A jarvany Eurdpaba jutasa

1826-t6l felbukkant Perzsiaban, a Kaszpi-
tenger vidékén, majd Egyiptomban. Té6bb
tizezer ember esett aldozatul. A jarvanyt ugyan
keresked6k hurcoltak be Eurépaba, de abban,
hogy a kontinens keleti felében is elterjedt,
meghataroz6 szerepet jatszott az 1830-ban
kirobbant oroszellenes lengyel felkelés. I.
Miklés car a felkelés leverésére ugyanis azsiai
és orosz katonakat is bevetett, akik kézott
szamos fert6zott katona volt, akik 1830 végén
Lengyelorszagban és Galiciaban elterjesztet-
ték a kért (Net3).

Magyarorszagi intézkedések

A jarvany hirére, illetve tovabbterjedésének
a megakadalyozasa végett 1830. november 3-
an kelt kiralyi rendeletben egy vegyes bizott-
sagot hoztak létre, ebben a magyar Helytarto-
tanacs, a Magyar Kiralyt Udvari Kamara és a
Katonai F6hadparancsnoksag kikiildéttei vet-
tek részt.

A bizottsag 1830. december 26-an zarlatot
rendelt el a Magyar Kirdlysag észak-keleti
hataratkel6in.

1831. januar 3-an a Trencsént6l Brassoig
terjedé hatarra két kiralyi biztost (melléjik
rendelve par orvost) kildott ki a hatarzar és

egyéb  védointézkedések  végrehajtasahoz.
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Kezdetben ugy tdnt, hogy a gyilkos koér
tovabbterjedésének gatat tudtak vetni, ezért
mindenkit visszarendeltek, a hatarzarlatot pe-
dig 1831. marcius 29-én feloldottak (Sods,
2014).

A kordont azonban két hénap mulva mar
vissza kellett allitani, mivel a kort id6kézben a
lengyel kolomenai korzetbSl roman és ruszin
fuvarosok behurcoltdk a Fels6-Tisza vidékére.
Innen a jarvany sészallitd tutajosok révén
terjedt tovabb az észak-keleti régidkban.
(Net3) Ezt a tényt megerésitették, amelyek
szerint ,,Szalakon sok sét hozé Olah j6ve
Ujlakon, Csete-

falvan, Variban kitité magat a’ cholera”. E

Maramarosb6l Tokajba ...

helységek koré azonnal kordont vontak, és
azonnal ,,utana kildottek a’ mirigyeseknek,
sokat kozzilok elfogattak; némellyike, félvén
2’ bajtol, megszokétt, ‘s a’ bajt Szathmarban,
Szabolcsban, Beregben elterjesztette” — irta
Kazinczy Ferenc (1831, 1. 0.)

A gyilkos kér orvostani megallapitasara az
egyik Tiszatjlakon elhunytat a Bécsbdl és
Pestrdl kirendelt orvosok felboncoltik, akik
»ted ismertek az Indiai Cholera jeleire”.
Mindazonaltal az orvosok dgy vélték, hogy a
haldlesetek £6 oka inkabb ,,példatlan ¢hség’ és
elhdlés’, mint 2’ cholera’ kovetkezése”, és igy
a ,,nyavalya fogy” és révidesen véget fog érni.
Mivel a ,nyavalya” Pest varmegyében is
megbetegedéseket okozott (v.6.: 1. kép), egy
ujabb kordon-vonalat hoztak létre, nevezete-
sen a Zagyva folyé mentén, amelyet Hatvan
iranyaban allitottak fel.

Minden intézkedés hiabaval6é volt. Ezutin
Buda és Pest kivételével 20 korzetre osztottak
fel az orszag észak-keleti részét, ahol telj-
hatalmu kiralyi biztosok jelentettek a bizott-
sagnak.
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1. kép: A kolera Budapesten, Forrds:

A KHOLERA

Kép forrésa: mindennapoktortenete blog hu

A kér eljutott Zemplén megyébe is, ahol a
didkokat hazaktldték. A varosi és falusi
lakosok egy része az erd6kbe vagy a sz6l6kbe
menekdlt, ahol pincékben bujtak el. Masok a
szomszédos Abadj varmegyébe probaltak at-
szOkni, ahonnan a kirendelt katonik vissza-
forditottak Sket (Net4).

A kolerafelkelés

A kolera megjelenésével egy id6ben panik és
bizalmatlansag lett drrd a Felvidék z6mmel
ruszin és szlovak jobbagyain, a kér tovabb-
terjedésével pedig hasonlé hangulat jellemezte
az erdélyl romanokat, de a dunintdli ma-
gyarokat is.

A mélyben lappang6 tarsadalmi fesztltségek
cleve felerésodtek a gyilkos kér hatdsira, a
jobbagyok dithét azonban a varatlan r6ghdz
kotés még tovabb fokozta.

Bar az els6 Osszecsapasra a hatésagok és a
civilek k6zott 1831. julius 17-én, Pest-Budan
keriilt sor — a Helytartotanacs ugyanis a kolera
megfékezése érdekében lezaratta a hajohida-
kat, a polgarok pedig attorték a kordont —, a
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,puskaporos hord6” végiil a Felvidéken rob-
bant fel, ugyanis az itt él6k megélhetését az
alféldi idénymunka biztosithatta volna.

A nyar elején az élelmiszerkészletek vé-
szesen megfogyatkoztak, az ellenséges hangu-
latot pedig az is szitotta, hogy a varmegyékbe
kiktild6tt kolerabiztosok — akik k&zétt az ifju
Kossuth Lajos is tevékenykedett — igen lat-
vanyos, am ugyanennyire eredménytelen in-
tézkedéseket tettek a jarvany megtékezésére, a
kutakba szort bizmutpor ugyanis semmit sem
hasznalt az akkor még ismeretlen bakté-
riummal szemben.

A bizalmatlan jobbagyok azonban a sikerte-
lenséget a rossz szandéknak tulajdonitottak, és
jalius elejére elterjedt az a hiresztelés, misze-
rint a kolerabiztosok és megbizdik, ,,az urak”
val6jaban a kiirtasukat tervezik. Vezérszonok-
aik hatasara a jobbagyok hamarosan felkels
csapatokat szerveztek, és egymds utin ro-
hantak le a felvidéki udvarhazakat. Becslések
szerint a kolerafelkelés soran 13 nemesember
esett aldozatul a dihéngd paraszthadaknak,
am mivel a f6ispanok elmenekiiltek varmegyé-
ikbé6l, fél6 volt, hogy a jarvany tarsadalmi
anarchiaba torkollik majd (v.6.: 2. kép).

Igy esett, hogy a nyar kozepére az egész-
ségligyi
probléma is lett, melynek kezelésére az ural-

probléma egyszeriben rendészeti
kodé E6tvés Ignac sarosi f6ispant jeldlte ki. A
nemesi felkeléssel megerdsitett 52 szazadnyi
sorkatona 1831 augusztusaban sikeresen le is
verte a felkelést, majd EotvOs statariumot
hirdetett, amit csak novemberben oldott fel.
Ez id6 alatt hazankban t&bb mint félmillid
embert fert6zott meg a kolera, a betegeknek

pedig csaknem a fele életét vesztette.
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2. kép: A kolerafelkelés térképen, Forrds: Szaray (2015)

&

Eo6tvos eljarasa nyoman a statarium alatt 119
embert {téltek halalra, illetve tobb ezer lazadot
zartak bortonbe, vagy részesitettek testi fenyi-
tésben. Miutin azonban &szre a felkelés
hullimai elcsendesedtek, a t6gtonitéls birdsa-
gok itéleteit gyakorta enyhitették, {gy hona-
pokkal késébb visszaillt a rend és a béke
(Net3).
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A kolerafelkelés vége és politikai hatasai

A kolerafelkelés mindazonadltal {gy is komoly
hatast gyakorolt a fiatal, reformparti politi-
kusokra — kéztiik Kossuthra is —, hiszen egy-
fel6l megtapasztalhattak a legalsé tarsadalmi
rétegek nyomoruasagos életkériilményeit, mas-
fel6l azzal is szembesiilhettek, hogy az elé-
gedetlen jobbagyi témegek ereje milyen ko-
moly veszélyt jelenthet azoknak, akik tuda-



LELEKTAN ES HADVISELES

tosan jogfosztott stiatusban tartjak Oket. A
lazadas nyoman jelentésen béviilt az a liberalis
tabor, mely a kévetkezé orszaggytléseken a
feudalis viszonyok minél el6bbi megsziinte-
téséért szallt sikra.

Magyarorszagon 1831. oktéber 3-an tortént
a hatarok Ujboli megnyitasa, am a Habsburg
Birodalom képtelennek bizonyult a villdim-
gyorsan terjedS kor feltartéztatasara (Szaray,
2015).

A betegség hamarosan hasonlé tragédiat o-
kozott Eurépa nyugati felén, de hénapokon
beliil Angliaban és az Egyesiilt Allamokban is
felutotte a fejét (3. kép).

3. kép: Francia dijsdg dbrazoldsa a kolerabetegség
dldozatairdl. Forrds: 24.bu, 2016

Le Petit Journal

.|r \J.n'v daseag
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A 19. szazad soran — sajnalatos médon — ez
a forgatokényv még szamos alkalommal meg-
ismétlédott, mignem Robert Koch felfedezé-
sének koszonhetben a kolera elleni védekezés
egyre hatékonyabb lett (Tarjan, 2017).

A kolerajarvany

Gyongy6s varos szempontjabol

Gyongyost 1831-ben , érte el” a kolera. Ez
jalius 4-én el6szor Poroszlon jelentkezett,
hiaba zartak le az egész megyét. Hidba osz-
tottak szét az orvossagot is, mert titkos bujto-
gaték azt a hirt terjesztették, hogy az urak
méreggel akarjak elpusztitani a kbznépet.

A doéghalil olyan gyorsan terjedt hogy au-
gusztusra mar 300 gyongyosi lakos halt meg.
A megyében 17692 eset kozil 7537, Gyon-
gy6s6n 1518 kozil 614 volt halalos. Panik-
szerd rémiilet szallta meg az embereket, min-
denki visszavonult, elzarkézott és sokan még
templomba sem mertek menni, hanem kétség-
beeséstikben otthon pélinkaval és vérdsborral
itta le magat. Hidba volt minden nap fiist6lés,
minden nap tobb és t6bb ember hullott el; az
orvosok nem tudtak segiteni és ahogy lattak,
hogy a t6bbi orvos is a kér aldozata lesz mar a
6k sem mertek kozbelépni.

Eleinte egész nap harangoztak a sok halal
miatt de ezt késébb abbahagytik mert meg-
rémitette az embereket.

Hgy-egy szekéren 5-6 hullat is vittek a
temet6be ahol koporsé, harangszo és pap nél-
kil temették el 6ket. Egy reformatus pap
szintén aldozatul esett a kornak, dgyszintén
Vahot Imre kolténk édesanyja akit reformatus
pap hianyaban egy katolikus plébanos teme-
tett el. A jarvany novemberben a hideg beall-
taval szlint meg.
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Ezutan csak 1836-ban tdnt fel Gjra a kolera
Gyongy6son, de a pusztitasai meg sem kozeli-
tették az 1831-ben lezajlottat (Dala és tsai,
2003).

A jarvany pusztitasa

237 641 feljegyzett ember halt meg kole-
raban, de ha hozzaadjuk a kolerahelyzet miatt
kialakult ¢éhinséget és a felkelésben életiket
vesztett embereket a halottak szama 500 000
tére teheté. Ez a lakossag 2,8%-a volt. Az
1831. évben az orszagos kolerajarvany Zemp-
1én megyében is kitort, augusztus 23-an pedig
Kazinczy Ferenc (1759-1831) magyar iro,
kolt6, nyelvujité is a jarvany aldozata lett.
Széphalmi kertjében temették el. A Magyar
Tudomanyos Akadémia 1832-es kozgytlésén
Jozsef nador jelenlétében Kolcsey Ferenc
mondott folotte emlékbeszédet (Net4).

A kolerabetegség napjainkban

A kolera tiinetei szimos mas trépusi beteg-
séggel OsszetéveszthetSk. Foként a fejl6ds
orszagok nyomortelepeit érinti, ahol nem
megfeleléek a taplalkozasi és tisztalkodasi
korilmények.

A kérokozé gyengén ellenallé: kiszaradas,
illetve enyhén savas folyadék elpusztitja. Az
egészséges emberek a fert6zott terlileten sem

szoktak fertézést kapni gyomruk savas
tartalma miatt.
A Vibrio choleraec — akarcsak mas

kérokozék — mérget termel, amelynek szintén
van szerepe a koérfolyamat létrehozasaban.
Létezik ellene véddoltas, de ez csak 60-70%-
os védelmet nyujt, terhesek és betegek nem

kaphatjak (Net2).

Konkluziok

A legfontosabb tanulsagok amiket a kolera-
felkelések kapcsan levonhatunk ezek lehetnek:
a lappang6 tarsadalmi fesziiltségeket egy-egy
jarvany felszinre hozhatja. Az 1831-es kolera-
felkelés példaul rairdnyitotta a nemesség fi-
gyelmét a jobbagykérdés megoldatlansagara.

Az emberek kozti félelemkeltés és meg nem
értés kovetkezményei novelhetik a jarvany
halalos aldozatainak szamat.

A 19. szazadi Habsburg Birodalom arra
vonatkozé intézkedései, hogy megallitsak a
fert6zés terjedését nem volt elég és jocskan
alabecsilték a fertézés okozta veszélyeket és
annak a lehetséges kovetkezményeit.

A kolerajarvany és —felkelés torténete tanul-
sagul szolgalhat a rank t616 tovabbi fertézések
¢és betegségek terjedésének és  kovetkezmé-
nyeiknek a kutatdsaban.

Koszonetnyilvanitas

Szeretném koszonetemet nyilvanitani az
egykori gimnazista tanaromnak Gruber Csilla
torténelem és foldrajz szakos tanarnének,
akinek egykor még a fent latott kutatdst
el6adas formajaban mutattam be. Ezen feliil
szeretném még koszonetemet adni édesa-
nyamnak, édesapamnak, csalidomnak és to-
vabba mindenkinek, aki idedig tamogatott
engem barmilyen formaban is de nem lett

megemlitve.
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Absztrakt

A torténelem soran egészen az ipari forradalomig a poszttraumas stressz szindréma (PTSD)
tiineteit kizarélag a katondk betegségeként tartottdk szamon. Napjainkra mar tudjuk, hogy a
tiinetegytittes traumatikus életesemények utan alakulhat ki, amelyek olyan intenzitassal hatnak,
hogy a személy képtelen elleniik védekezni. Az atélt silyos, haldllal, komoly sériiléssel vagy
erészakkal fenyegetd torténés idegrendszeri valtozasokat, illetve véltozatos pszichés tineteket
okoz, amelyek hosszi ideig fennallnak és jelent6s hatast gyakorolnak az egyén életére.
Tanulmanyunkban a PTSD diagnosztikdjanak trténelmi allomasait vizsgaljuk meg az 6kortdl
egészen napjainkig, kitérve a trauma fogalmanak alakulasara, jelent&ségére is.

Kulcsszavak: poszttraumas stressz szindréoma (PTSD), trauma, hadviselés torténelme,
haborus neurdzis, tizérségi sokk, DSM-V

Diszciplinak: pszichologia

Abstract

HISTORICAL OVERVIEW OF POST-TRAUMATIC STRESS SYNDROME (PTSD),
POSSIBILITIES FOR RESOLUTION OF TRAUM.A

Throughout history, until the Industrial Revolution, the symptoms of post-traumatic stress
disorder (PTSD) were considered a disease which spread only among soldiers. Today we know
that the syndrome can develop after traumatic life events, which are so intense that the person
is unable to protect oneself. After experiencing threatening death, violence or getting seriously
injured, changes start to develop in the nervous system which causes a variety of psychiatric
symptoms. These physiological consequences can last for a long time and have a significant

impact on the person’s life. In our study we would like to examine the historical stages in the
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diagnosis of PTSD from antiquity to the present day, including the development and

significance of the concept of trauma.

Keywords: post-traumatic stress disorder (PTSD), trauma, history of warfare, war neurosis,

shell shock, DSM-V
Disciplines: psychology

Fejes Csenge és Révay Rebeka (2021): A poszttraumas stressz szindréoma (PTSD) torténeti

attekintése, a trauma feloldasanak lehetGségel. Lélektan és hadviselés — interdiszeiplinaris folydirat, 111.
évf. 2021/2. szam. 63-75. doi: 10.35404/LLH.2021.2.63

Bar a poszttraumas stressz szindréma (a to-
vabbiakban PTSD) vizsgalata leginkabb az I.
és 1I. vilaghaboru idején kapott nagy hang-
sulyt, torténete mégis egészen az 6korig nyulik
vissza, s6t, a tinetek megjelenése tulaj-
donképpen egyid6s az emberrel. T6bb olyan
okori muvel is talalkozhatunk, amelyek be-
szamolnak a PTSD tipikus tiineteirél, mint a
az alvaszavarok,

visszatéré  rémalmok, a

traumatikus eseményr6l bevillandé  emlék-
képek, panikrohamok, hisztéria, vagy egyéb
szervi megbetegedés vagy sérilés nélkil je-
lentkezd testi tinetek. Mar az 6kortdl kezds-
déen rejtély Gvezte a megjelens szimpto-
makat, és jellemzb6en a legtobb forras a harcok
soran elszenvedett traumaknak tulajdonitotta
ezeket.

Az orvoslas és a pszichologia fejlédésével a
tudomany kozelebb kertilt a PTSD makodé-
sének megértéséhez, okainak feltarasdhoz. Ma
mar tudjuk, hogy a PTSD nem csupan a ha-
boruk betegsége, hanem szélséségesen trau-
matikus események nyoman alakulhat ki (pél-
daul nemi erGszak, kinzas), kilénb6zs ideg-
rendszeti és hormonalis valtozasok kisérik, il-
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letve kilénb6z6 erre hajlamosité tényezSk
stlyosbithatjak a szindréomat, mint példaul
egyéb pszichiatriai betegségek vagy flggo-
ségek.

Jelen tanulmany a PTSD-rél valé tudas fej-
16désének rovid Gsszefoglalasat célozza meg,
bemutatva az ide kapcsoldédd térténelmi allo-
masokat az 6kortol egészen napjainkig, illetve
kiemelve a betegség elé6forduldsaval kapcso-
latos adatokat, az un. DSM (Diagnostic and
Statistical Manual of Mental Disorders) altali
meghatarozasa alakuldsat, a terapias lehet6-
ségeket.

A PTSD torténeti attekintése

Okorti emlékek

A traumaikat emlits, ékorbdl fennmaradt ira-
sos emlékek szinte mind a harcok, hiboruzas
tapasztalatahoz kothetSk. Legkorabban a kora
okori Mezopotamiaban taldlunk irdsos bizo-
nyitékot a PTSD tuneteinek megjelenése kap-

csan. A Gilgames-eposz els6 ismert valtoza-
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tanak keletkezése i.e. 2100 kornyékére tehetd.
A mi a sumér Gilgames kirdly térténetét irja
le, aki kénytelen volt végignézni baratja,
Enkindu napokig hazédé halaltusajat (1.
abra). Tarsa elvesztése utan Gilgamest allandé
rémalmok és visszatér6é emlékek kezdték gyo-
torni, amelyek kinzé tiineteitél hénapokon ke-
resztill képtelen volt szabadulni (Komordczy,
1974).

1. dbra: Részlet a Gilgames-¢posg agyagtabldjdrdl.
Forrds: Carey, 2020.

Az Anglia Ruskin Egyetem 4ltal végzett friss
kutatds szerint mar az Okori asszirok is ta-
lalkoztak a PTSD tuneteivel. A kutatds soran
olyan agyagtablakat elemeztek, amelyek kelet-
kezése i.e. 1300 és ie. 609 kozé tehetd, és
olyan beszamoldkat tartalmaznak, amelyek az
asszir katonak harc utan jelentkez$ tiineteit
irjak le, mint példaul a csatardl bevilland
emlékképek, alvasi zavarok vagy depressziv
hangulat. A korbdl fennmaradt ékirdsos em-
lékek arrdl is beszamolnak, hogy a katonak
testét killonbo6z6 pajzsok, pancélzat vagy fegy-
verek védték, a harcok miatt elszenvedett lelki
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traumaktol azonban semmi sem évta meg
Gket.

Az Okori Mezopotamiaban jellemz6 volt,
hogy a killénb6z6 betegségeket az istenek altal
kildétt buntetésnek tulajdonitottak, amely so-
ran az elhunytak szellemei megtamadtik a
vétkez6k testét. Jellemzben a habortk utin a
katonaknal jelentkezé pszichés tiinetek meg-
jelenését is azzal magyaraztak, hogy a harcok
soran meggyilkoltak szelleme bosszut akar
allni, emiatt jelentkeztek a kinzé rémalmok
vagy egyéb tinetek. A kor orvoslasat is ez a
szemlélet hatirozta meg, hiszen a legtobb
gyogyszeres kezeléshez olyan szereket hasz-
naltak, amelyeknek valamilyen vallasi vagy ma-
gikus hatast tulajdonitottak (Abdul-Hamid és
Hughes, 2014).

Szamos kés6bbi forrasban is fellelhetSk o-
lyan esetek, amelyek a PTSD-hez, traumahoz
kothet6k. Az orvostudomany megalapitdja,
Hippokratész (i.e. 460-370) példaul beszamolt
olyan paciensekrdl, akik allandé lehangoltsag-
gal, depressziéval, szorongassal kiizdottek, be-
szédik Osszefiiggéstelen volt vagy éppen nem
voltak hajlandbak megszoélalni. Tovabbd kato-
nak vizsgalata kapcsan olyan tipikus tiineteket
irt le, mint példaul az dlmatlansag, a rémalmok
megjelenése vagy a szorongas.

Hippokratész vizsgalatai alkalmaval megfi-
gyelte, hogy a betegségek soran a szervezet k-
16nb62z6 testnedveket tdl-, vagy alul termel,
ezzel ezek egyensulyi allapota megborul. Ugy
tartotta, hogy az egészséges testi-lelki miko-
dés a vér, a sarga epe, a fekete epe, és a nyal
termelSdésének mennyiségével van Osszefiig-
gésben (Mirnics, 2006; History.com, 2018).

Hgy masik 6kori gbrog forrasban Hérodo-
tosz, az elsé ismert tOrténész, a marathoni
csataval foglalkoz6 irasaban megemliti, hogy
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Epizelus athéni katona, mindenféle testi sé-
rllés elszenvedése nélkil elvesztette latasat a
csata kozben. A lefrasbol kidertl, hogy Epi-
zelus végignézte, ahogy mellette harcol6 tarsat
megolik, majd abban a pillanatban megvakult,
latasa pedig nem tért tobbet vissza. Ezt a tiine-
tet ma az Un. konverziés zavar (kéznyelven
hisztéria) kévetkezményeként tarjak szamon,
amely szintén széls6séges erével hato stressz-
hatds miatt kovetkezhet be. A konverzids
zavar soran altaldban neuroldgiai probléma-
nak tiné tinetek jelentkeznek a paciensnél,
akinél val6jidban semmiféle szervi elvéltozas
nem talalhaté. A tlnetek azonban valdsa-
gosak, a paciens viszont dltaldban nincs tisz-
taban azzal, hogy betegsége mdgott vala-
milyen lelki probléma all, amely testi prob-
lémava fordul at. Epizelus esetében a hisz-
térids vaksag kialakuldsa egy jol elkiilonithetd,
traumatikus eseményhez tarsult (Semmelweis
Egyetem, 2020).

Szamos okori forras emlit olyan traumatikus
eseményeket, amelyek elszenvedéi a PTSD-
hez klasszikusan kéthetd szimptoémakat éltek
at. A torténelem ezen szakaszaban elsésorban
a csatakban, harcokban val6 részvételhez tar-
sftottak a tiinetek megjelenését. Ennek okan a
katonai vezetSk kénytelenek voltak szem elGtt
tartani annak lehet6ségét, hogy a csatak soran
a nagy mentalis megterhelésnek kitett harco-
sok viselkedése kiszamithatatlannd valhat.

hogy
tobbek ko6zott 1. Lednidasz spartai kirdly is

Hérodotosz feljegyzéseib6l kideriil,

tisztaban volt ennek lehetSségével, igy a siker
érdekében a thermophiilai csatara (i.e. 480)
valé felkésziilés soran elbocsatotta azokat a
katondkat, akik képtelenek lettek volna meg-
birkézni a harcok mentalis terhével (Kucmin,
Kucmin, Nogalski, Sojuczuk, Jojczuk, 2010).
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Forrasok a kézépkortol a modern korig

Az 6kori forrasokhoz hasonléan kézépkor
és a kora Gjkor iréit is megihlették a traumak
okozta valtozatos tiinetek, miveikben gyakran
kézponti szerepet kaptak az egyéneket sujtd
kulénb6zé traumik, illetve ezek utdhatisai.
Ugyan e muvek {réi szamara nem volt is-
meretlen a trauma jelentése, ebben az id6szak-
ban még nem beszélhetiink tudomanyos defi-
nici6rol.

Jean Froissart francia iré 14. szazadi ira-
saban az egyik f6szerepld visszatéré rémal-
mokkal, az érdeklédés elvesztésével, a lehan-
goltsaggal kiizdétt. A harcokkal kapcsolatos
visszatéré6 rémalmok pedig Shakespeare
ismert kirdlydramdjdban, az 1598-ban meg-
jelent IV. Henrik cimd muben is fellelhet6k
(Froissart, 1848, idézi Kucmin, Kucmin,
Nogalski, Sojuczuk, Jojczuk, 2016).

A PTSD torténelme kapcsan fontos meg-
emliteni Johannes Hofer 1688-ban megjelent
disszertaciéjat, amelyben a svajci orvos egy
olyan betegséggel foglalkozott, amely zsoldos
katonaknal volt gyakori. Hofer az un. ,,nosz-
talgia” megjelenését annak tulajdonitotta,
hogy a zsoldosok akar hosszu évekig is tavol
voltak szeretteiktSl, az otthonukra hasonlitd
tajak pedig trigger pontként egy fert6z6 beteg-
séget, vagyis a honvagyat inditottak el szer-
vezetikben. A nosztalgia killénb6z6 tinetek-
kel jelentkezett, mint példaul a letargia, két-
ségbeesés, alvaszavar, vagy szorongas.

A Hofer altal definialt, rejtélyes fert6z4-
betegségként szamon tartott tlinetegylittes
nagy hatassal volt a kor orvosaira, akik a
késébbiekben tovabb vizsgaltak a betegséget.
Tobbek kozott Josef Leopold Auenbrugger

osztrak orvos is felhivta a figyelmet a nosz-
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talgia jelentGségére az 1761-ben megjelent
Inventium Novum cim irasaban.

Egy hasonl6 betegség a napdleoni haboruk
(1799-1815) idején is feliitotte a fejét. Ekkor
két katonaorvos, Dominique Jean Larrey as
Francois Percy ,,agytsokk” (,,syndrome du
vent du boulet”) néven foglaltak ssze azokat
az eseteket, amelyek soran a személyek nem
szenvedtek lathatd sérilést, azonban mégis
fizikai tunetekkel kiiszkodtek (lasd: Birmes,
Hatton, Brunet, Schmitt, 2003).

A nosztalgia nem tint el az évtizedek soran,
mitSbb, lassan ,,atterjedt” az amerikai konti-
nensre is, ahol a polgarhdboru idején (1861-
18065) a katonai taborokban pusztitott. Ekkor
ugy tartottak, hogy a fertézotteket a nosztalgia
vagy azonnal megoli, vagy felerdsiti a katonak-
ban mar egyébként is lappangd egyéb beteg-
ségeket, ezzel minden maradék életerejiket
felemésztve. A letargiaval, dlmatlansaggal, ét-
vagytalansaggal, heves szivveréssel, 1égzési ne-
hézségekkel és a tavoli otthon hianyaval kap-
csolatos érzések felerésodésével jard nosztal-
gia ugy tlnt, hogy leginkabb az érzékeny,
gyenge akaratd férfiakat tdmadta. A katona-
orvosok rengeteg nosztalgiaban szenvedd be-
teget megvizsgaltak, akik sokszor arrdl sza-
moltak be, hogy minden aron vissza akartdk
szerezni az Irdnyitast érzéseik felett, hiszen
tudtdk, hogy ellenkez6 esetben a fert6zés
el6szor reménytelenséghez, ez pedig halalhoz
vezet (Clarke, 2007).

A lathat6 sériilések nélkiil is fizikai prob-
lémakkal kiizd6 katondkat az 1860-as években
Jacob Mendez Da Costa vizsgalta tovabb.
Megtigyelései soran Da Costa arra a kovet-
keztetésre jutott, hogy a tlinetek a szivet koril-
vevé idegek tulterhel6dése miatt keletkeznek,
ezzel okozva a tipikusan kardiovaszkularisnak
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mutatkozé szimptomakat. Munkdja nyoman a
betegség a ,,katona szive” (,,soldier’s heatt”),
vagy ,,Da Costa szindréma” elnevezést kapta.

A 18. szazadban indult ipari forradalom id6-
szakanak fellendiilése a kézlekedés fejlédésére
is nagy hatast gyakorolt. A vonatpalyak kiépi-
tésével lehetévé valt nagyobb tavolsagok meg-
tétele kevesebb id6 alatt, amely rengeteg em-
bert csabitott utazasra, az 4] koézlekedési
eszk6z6k hasznalatara. Ezzel egyidSben a vo-
natbalestek is megsokszorozédtak, amely ha-
tast gyakorolt a PTSD-vel kapcsolatos fogal-
maink fejlédésére.

A vonatszerencsétlenségek tuléléin megti-
gyelt — kiils§ sériillések nélkil bekévetkezd —
tipikus fizikai panaszok és hisztéridhoz hason-
1it6 tiinetek (példaul nehézlégzés, almatlansag,
lehangoltsag) ravilagitottak arra a tényre, hogy
a betegség nem csupan a katondkat érinti. Az
un. ,,vasuti gerinc” (,,railway spine”) kapcsan
azt feltételezték, hogy a kézponti idegrend-
szetben keletkezé 16zi6, a gerinc zuzddasa
vagy a sokk okozta distressz miatt alakulhat ki
(History, 2018).

A vilaghaboruk hatasai

A PTSD és annak tiinetei killénésen nagy
kihfvast jelentettek az I. vilaghabora (1914-
1918) alatt. Az titkézetek soran olyan extrém,
kiszamithatatlan és kezelhetetlen erGsségti
ingerek érték a katonakat, amelyek sulyos sz6-
védményekkel jartak. Az akkoriban ,,tlizérségi
sokknak” (,,shell shock”) nevezett betegség
okozott t6bbek koézott latas- és hallaska-
rosodast, reszketést, almatlansagot, visszatérd
rémalmokat, bevillané emlékképeket vagy 4l-
landé szorongast. A katonai kérhazakat ela-
rasztottak a sdlyos szimptomakkal kiiszk6do
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katondk, akik kezelésre szorultak (2. abra).
Ugy tint, hogy a tiineteket a sokk okozza, amit
azok az Utkozetekben résztvevok tapasztaltak,
akiknek a kozelében bomba robbant fel. U-
gyanakkor mds feltételezések szerint a beteg-
ség hatterében ideggyengeség allhatott — ezzel
magyaraztak azt a tényt, hogy a szimptémak
olyan katonaknal is kialakultak, akik kézelébe
sem kertltek felrobbané bombanak.

2. dbra: A, tiizérségi sokR” tiineteit tapastald
katona (bal oldalt). Forrds: Schwarg (2018)

Mivel a tlizérségi sokkra egyel6re nem talal-

tak a gyogymodot, {gy az ellatasban inkabb a
sokszor igen kegyetlen modszerekkel zajlo
tuneti kezelésre fokuszaltak: elektrosokk, kon-
dicionalas, a kilvilagtdl valé elzaras gyakori
eljarasnak szamitottak. A katonakat rendsze-
rint a par napos kezelés utin azonnal vissza-
kiildték a harcmezére (BBC, 2004).
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A 1I. vilaghdbort idGszakara (1939-1945) az
az altalanos meglatas valt népszervé, misze-
rint a tizérségi sokk elterjedésének idején
sokszor olyan katonak vettek részt a csa-
takban, akik egyébként is hajlamosak voltak a
szorongasra és neurotikus viselkedésre. Az
Gjabb vildghdbord soran ezt a felismerést a
katonai vezetSk is szem el6tt tartottak, igy a
bevonuloknak a szorongasra, idegrendszeri
Osszeomlasra vald hajlamot vizsgal6 sziré-
seken kellett részt vennitk. Ennek eredmé-
nyeként rengeteg sorozasra varét utasitottak
el, akik {gy nem vettek részt a harcokban.

A szigort szabalyok ellenére a II. vilagha-
bort soran a PTSD sulyos tiinetei djra jelent-
keztek a katonak kézott. A betegséget ekkor
,haborus neurdzisként” (,,war neurosis” vagy
fatigue”) tartottak A
gyogyitassal kapcsolatos attorést azonban ez

,combat szamon.
az id6szak sem hozta meg. A habords neu-
rézis kezelése legtobbszor a harcokban vald
részvétel aldli mentességben, illetve kilon-
b6z6 — sikertelen — gyogyszeres kezelésekben
mertlt ki (Pols és Oak, 2007; Reisman, 2016).

A PTSD tunetei a II. vilaghabord utan a
holokausztot és az azzal egyiitt jar6 tragikus
megprobaltatasokat tulélék kérében is jelent-
keztek, amely a ,,koncentraciés tabor szindro-
ma” néven kerilt 6sszefoglalasra.

A kinzo6, sokszor élethosszig tarté tiinetek-
tél szenvedSk gyodgyitasa, tarsadalomba vald
visszaillesztése hatalmas terhet rétt a haborak-
bol gyégyulé orszagokra és az orvostudo-
manyra. A korabbi tapasztalatok eredménye-
ként elismerésre kertlt az a tény, hogy a
kiillénb6z6, traumatikus események soran be-
kovetkezd nagymértékd stresszhatas sulyos
kovetkezményekkel jar az ezt atélék pszichés
egészségére nézve.
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Az 1952-ben kiadott DSM-I (Diagnostic
and Statistical Manual of Mental Disorders,
DSM, magyarul Mentélis zavarok diagnoszti-
kai és statisztikai kézikényve, illetve ennek
elsé verzidja) terminolégidjdban mar szerepel
az un. ,,sulyos stresszreakcio” fogalma, amely
megjelenését traumatikus eseményekhez ko-
totték (példaul haborus élményekhez).

A PTSD-vel kapcsolatos tudomanyos kuta-
tasok vietnami haboruat (1955-1975) kévetéen
kezdtek megsokszorozédni. Szamos, a vete-
ranok tineteinek alakulasat éveken at moni-
torozé és az adatokat sszegz6 kutatas indult
el, amelyek hozzajarultak a PTSD-vel kapcso-
latos jelenlegi tudasunk alakulasahoz, a diag-
nézis egyértelmibbé valasdhoz.

Ehhez az id6szakhoz kétédik a distressz
okozasanak és katonai céli felhazsnaldsanak
tudomanyos kutatdsa is a lélektani hadviselés
tagabb témakorén belll: ,,A szorongas fel-
keltése, illetve elnyomdsa GsidSktSl része a
(lélektani) hadviselésnek dgyis, mint az ellen-
ség és/vagy a sajat oldal neurotizaldsa, s gyis,
mint az ellenség és/vagy a sajat oldal lelki
egyensulyanak elosegitése” (Mez8, 2016, 66.
0.). A lélektani hadviseléssel kapcsolatban
részletesebben lasd: Mez6 (2014).

A trauma fogalmanak alakulasa

Ma mar tudjuk, hogy a PTSD kialakulasa
moégott egy olyan nagy erejd, kezelhetetlen
stresszor all, amely ellen a szervezet képtelen
védekezni. A traumatikus esemény bekévet-
kezése tehat kozvetlen okozdja a PTSD
kialakulasanak, az dltala elinditott pszichés és
fiziologiai valtozasok pedig szerteagazé tine-
teket okoznak.

69

A PTSD torténeti attekintése mellett fontos
kilén emlitést tenni, az — ehhez szorosan
kapcsol6dé — trauma fogalmanak alakulasarél
is, hiszen ez szintén jelentés valtozasokon
ment keresztiil az elmult évszazadok soran.

A trauma szot eredetileg kizardlag az el-
szenvedett fizikai sériilések lefrasira hasz-
naltak, mig napjainkban pszicholdgiai jelentést
is hordoz, a személy dltal elszenvedett lelki
megrazkédtatasokra utalva. Mara tipikusan
traumanak nevezzitkk az olyan eseményeket,
amelyek sokszor erészakkal, a helyzetb6l vald
elmenekulés vagy védekezés lehetSségének
hianyaval jarnak, az elszenvedSt a megsemmi-
stlés veszélye fenyegeti. A nagy ereji fenye-
getésre a személy nem tud megfeleléen rea-
galni, szinte megbénul.

A trauma fogalma csupan az 1860-as évektdl
kezdett pszicholdgiai jelentést kapni, amely
alakulasahoz jelent6sen hozzajarult tSbbek
kozott Sigmund Freud, Josef Breuer és Jean-
Martin Charcot munkéssaga. Freud eredetileg
a trauma sz6t metaforikus értelemben kezdte
hasznalni annak szemléltetésére, hogy a test-
hez hasonlban a psziché felszinén is keletkez-
hetnek sebek. A lelki sériilések keletkezésének
egyik meghatarozé okaként az un. “habords
neurézist” kiilénitette el. Mara a hdborus neu-
rézis fogalma tulajdonképpen a PTSD olyan
altipusaként irhat6 le, amely kimondottan a
katonakat sujtja a lelkileg is er6sen megrazd
harci helyzetek atélése kapcsan.

Freud szerint az éles Gsszecsapasok, a harc-
téri helyzetek a személyekre hatalmas erével
hatnak, teljesen varatlanok és gyOkeresen ma-
sok, mint ahogyan azt az egyének a harc el6tt
el6zetesen elképzelték. Ez a hirtelen valésagea
valo, a kiszamithatatlan helyzet a katonakban

sokszor er6s rémiletet idéz el6, szinte meg-
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bénitja Sket, tehetetlenné valnak, amely élmé-
nytiket késbb, joval a veszély elmultaval is
Ujra atélik, példaul visszatéré rémalmok for-

majaban. Bzen megfigyelés kapcsan Freud a

13

...egy
élmény, amely a lelki életet révid idén belil oly

traumat a kovetkezOképp definialta:

erbs ingernévekedéssel szembesiti, hogy an-
nak elintézése és feldolgozasa a normalis,
megszokott médon nem  sikerdl...” (Gati,
2002, 4.). Vagyis a traumatikus esemény beko-
vetkezésekor a veszélyhelyzet olyan erével hat
a személyre, hogy képtelen ellene barmilyen
moédon védekezni (Hatvani, 2015; Garland,
2018).

A freudi trauma definicié tulajdonképpen a
mai napig érvényesnek tekinthetd, bar a tudo-
many fejlédésével a traumaval kapcsolatos
tudasunk tovabb arnyalédott, igy t6bbek
kozott lehet6vé valt a fizioldgiai valtozasok
nyomon kovetése is. A traumatikus esemé-
nyek szamtalan pszichés betegség origdjaban
allnak szerteagazé tuneteket okozva, amely-
cket a trténelem soran hosszu évszazadokon

at rejtély Svezett.

A PTSD eléfordulasa napjainkban

Napjainkban a PTSD kialakulasa és kezelése
a trauman atesettek, és a szakemberek szamara
is igen nagy kihfvast jelent, hiszen a betegség
sulyos sz6védményekkel, a magatartas atfor-
malédasaval, a hétkéznapokat megkeseritd,
hosszan elnyuald, intenziv tinetekkel jar. Ki-
l6n6sen nagy fenyegetésnek vannak kitéve a
kilénb6z8 — korabbi felmérések alapjan
karakterizalt — rizikbcsoportok, mint példaul a
katonak, rend6rok, egészségligyben dolgozok,
vagy tdzolték (ldsd példaul: Safrany, 2021).
Szamukra mar mindennapi munkajuk is a tra-
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umatizalodas esélyével jar, ennek esetleges be-
kovetkezése pedig tovabbi stlyos kovetkez-
ményeket hozhat magaval.

A PTSD kialakuldsaban altalaban olyan a-
kutan fellépd, kezelhetetlen mértékd stresszo-
rok jatszanak szerepet, amelyek ellen a szer-
vezet képtelen védekezni. A stresszorok ezen
tipusa olyan erével hat, hogy mar egyszeri
jelentkezésével tartés vagy végleges maga-
tartasbeli és élettani valtozasokat okoz. A-
mennyiben a fenyegetés hosszu ideig fennall
(példaul: katonai szolgalat a harctéren), 4gy ez
az allapot kénnyen kronikussa valhat, ezzel a
PTSD megjelenése mellett névelve a dep-
resszi6 vagy szorongas kialakulasanak esélyét
is.

Egyes felmérések adatai alapjan a populacié
kb. 60%-a valik élete soran valamilyen trau-
matikus esemény elszenvedbjévé. Ezen sze-
mélyek kb. 10-20%-anal alakul ki PTSD
(Kessler és mtsai., 2008; Perczel-Forintos,
2018), mas kutatasok ezt a szamot akar 30%-
ra is becsilik (Perczel-Forintos és Lisincki,
2020).

Amellett, hogy a PTSD a populaci6 jelent6s
részét érinti, a betegség igen valtozatos, az
egyén életét sulyosan megnehezitS tiinetekkel
¢és hatassal jar, amelyek irdnyzott terapids
kezelések nélkiil még sulyosabb kévetkezmé-
nyeket hozhatnak magukkal. Ezen tényezSk
indokoljak az egyének megfelel§ kezelésben
valé részesitését, a tlinetek orvoslasat célzo
terapias folyamat elinditasat, a betegség
szlrését.

Nem csupan egy traumatikus esemény be-
kovetkezése, vagy a késébbiekben targyalasra
kerilé diagnosztikai kritériumok kimeritése,
hanem a kilénb6z3 hajlamosité tényezdk is
befolyasoljak a PTSD kialakulasat. Ilyen pél-
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daul a genetikai hajlam, vagyis az olyan befo-
lyasolé gének vagy neurotranszmitterek (pél-
daul: szerotonin transzporter, katekolamin o-
metil transzferdsz, neurotr6f faktor) jelenléte
és mértéke a szervezetben, amelyek a kilon-
b6z mentalis betegségek — nem csupan a
PTSD - kialakuldsanak esélyét névelik. Ezen
gének fokozzak a félelmi memoria kifej-
16dését, illetve a feléptlés esélyét is csok-
kentik.

Az egyén korabbi tapasztalatai, élményei is
nagy hatassal vannak a betegség megjele-
nésére, hiszen az ezek nyoman kialakuld
pszichiatriai zavarok, illetve nem adaptiv
megktzdési stratégiak szintén névelhetik a
PTSD bekovetkezésének valoszintiségét.

Hasonléan az egyéb pszichiatriai beteg-
ségekhez, a PTSD kapcsan sem lehet figyel-
men kivil hagyni a kornyezet szerepét. Az
egyént a megkiizdésben nem timogatd, a
fejlédést ellehetetlenits, destruktiv kérnyezet
konnyen kozvetett/koézvetlen okozéja lehet a
betegség kialakulasanak.

A szakirodalom tovabba a szerhasznalatot,
illetve a korabban elszenvedett agyi sériilé-
seket is egyértelmd rizikétényezéként emliti
(Balazsfi, 2017).

A DSM altali meghatarozas alakulasa

A térténelem soran rengeteg kisérlet tortént
arra vonatkozoéan, hogy a mentalis zavarok
kilénb6z6 rendszerek mentén osztalyozasra
keriiljenek. A diagnosztika és gyogyitas szem-
pontjabdl alapvets jelentéséggel bir, hogy a
tudomany jelenlegi allasa szerint Gsszesitve,
illetve katego6ridkba sorolhaték legyenek ezen
betegségek. Napjainkban az Amerikai Pszichi-
atriai Tarsasag (APA) szerkesztésében allo

71

DSM a legelterjedtebb kézikényv a kiilénb6z6
mentalis zavarok diagnosztikija kapcsan
(American Psychiatric Association, APA,
2020).

Els6ként az 1952-ben kiadott DSM-I-ben
szerepel a PTSD fogalmahoz szorosan kap-
csolhaté6 meghatarozas. Ekkor olyan sulyos
stressz reakcioként irtak le, amely traumatikus
eseményekbdl szarmazik, de tinetei 6 hé-
napon belil elmualnak. A PTSD-t hivatalosan
az 1980-ban megjelent DSM-11I-ban ismerték
el. Ekkor agy tartottak, hogy kialakulasa azért
kovetkezhet be, mert a személy egy olyan
traumds eseményen esik at, amely a szok-
vanyos emberi tapasztalatok kérén kivill esik,
vagyis ehhez hasonlé esemény megtapasz-
talasa mindenkinél szorongast valtana ki. Ide
soroltik tobbek k6zott a természeti katasztrd-
fak, a harctéri stressz, a holokauszt, vagy a
szexualis bantalmazasok tulélGit (Gati, 2002).

A DSM kévetkezé kiadvanyaiban (DSM-IV
és DSM-IV-TR) a PTSD kritériumai az akkor
folyamatban 1év6 kutatasok eredményeként
kisebb-nagyobb valtoztatason estek 4t, azon-
ban jelentds moédositis csak a legfrissebb,
2013-ban megjelent DSM-V-ben tértént.

A korabbi kiadasok a PTSD-t szorongasos
zavarok kozé soroltik, azonban a DSM-V-ben
egy Uj kategoria is megjelent a traumaval és
stresszel 6sszefiiggd betegségek csoportosita-
sara. A valtoztatasra azért volt szlikség, mert
mig a szorongasos zavarok kialakulasanak hat-
terében sokszor diffuz, nem egyértelmd okok
allnak, addig a PTSD-14l tudjuk, hogy trau-
matikus események atélésének hatasara jelent-
kezik. Ezen feliil a PTSD sokszor hangulati
zavarokkal is egyltt jar (példaul: depresszio),
azonban ez a szorongasos zavarokra nem fel-
tétlentll jellemz3. Az eltéré okok, intenzitas és
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magatartasbeli valtozasok ellenére a PTSD
sok szempontbdl szorosan Gsszefiige a szo-
rongasos zavarokkal. Ilyen példaul az a ténye-
z6, hogy a szorongisos zavarokra jellemzé
tinetek a PTSD-ben is megjelennek, azonban
itt legt6bbszor nem kilén-kilén, hanem egy-
szerre jelentkeznek (példaul anhedodnia, disz-
toria, externalizal6 harag).

A DSM-V kilénb6z6 kritériumokat sorol
fel a PTSD kapcsan, amelyek kozil legalabb
egynek teljestilnie kell a diagnézis felallita-
sahoz. llyen kritérium a traumas stresszor
megléte, vagyis valos vagy fenyegeté komoly
sériilés, halal, szexualis erészak lehetéségének
megtapasztalasa. A PTSD kialakuldsahoz a
személynek nem kell kézvetlenill a torténés
elszenveddjének lennie, a betegség kialakulhat
akkor is, ha az illet§ szemtaniként volt jelen
az esemény bekovetkezésekor.

Az id6beli lefolyas kapcsan tovabbi krité-
rium, hogy a tiinetek tébb, mint egy hénapig
kell, hogy fennalljanak. Ezek nem feltétlentl
jelentkeznek kozvetlenil az esemény utan,
van, hogy honapok, vagy akar évek is eltelnek
kialakulasukig.

A DSM-V t6bbek kozott jellemzé tinetként
emliti az élmények vjra atélésével kapcsolatos
szimptoémakat. Ide sorolhatok a kilénb6zé,
spontan felszinre t6r6, intruziv tinetek (pél-
daul bet6ré emlékképek), a visszatéré almok
vagy a traumas esemény soran atélt fiziolbgiai
és pszichés jellemzok Gjra atélése un. ,,flash-
back-ek” forméjaban. Az elkeriil6 magatartas
kialakulasa is altalaban jellemz6, vagyis a sze-
mély a traumas eseménnyel Osszefliges inge-
reket tartdsan kerili, dllandé készenléti alla-
potban van, folyamatosan monitorozza kor-
nyezetét, amely okan koncentracios képessége
besztkiil. Negativ gondolatok, hangulati zava-
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rok, disszociativ szimptémak (példaul deper-
szonalizacié, derealizacid) is jelentkezhetnek
tinetként (APA, 2013; Balazsfi, 2017).

Terapia

Mint a legtébb pszichés betegségre, ugy a
PTSD-re is igaz, hogy a pszichoterapia és a
gyogyszeres kezelés egylittes alkalmazdsa adja
a legnagyobb esélyt a gyogyulasra.

Jelenleg a PTSD gydgyitasaban a legered-
ményesebb terdpias moédszerként a kognitiv
viselkedésterapiat (CBT: cognitive behavioral
therapy) tartjak szamon, amely a szorongasos
és depressziv korképek kezelésében bizonyi-
tottan nagy hatékonysaggal bir (De Rubeis,
Hollon, Amsterdam, 2005; Mayo-Wilson,
Dias, Mavranezouli, 2014). A terapia az irrea-
lisan negativ gondolatok, attitidok és az ezek
altal kialakitott torzult viselkedés modositasat
célozza meg. Az ilések soran a paciensnek
lehet6sége nyilik annak megtapasztalasara és
megértésére, hogy az atélt trauma utdhata-
saként keletkez6 negativ gondolatai, a test-
érzeteire vald tdlzott fokuszalasa eltorzitjak a
valosagészlelését, ezzel irrealis mértékd szo-
rongast okozva. A terapia eredményeként az
egyénnek pontosabb képe alakulhat ki arrdl,
hogyan értelmezi talzottan fenyegetének — az
egyébként veszélytelen — 6t korilvevs hétkoz-
napi helyzeteket. A paciens tudatosabba vala-
saval emocionalis tlinetei enyhtlnek, szoron-
gasa oldodik, viselkedése adaptivabba valik.
Lehet6ség nyilik a feldolgozasra, megbéké-
lésre, az 6nvédelem elsajatitasara, és a hossza-
tava gyogyulasra. Ezen tényezék lehet6vé
teszik, hogy a paciens visszailleszkedjen a hét-
koznapi élet rendszerébe, Uj jovEképet alakit-

son ki, vagy akar poszttraumas névekedésen
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menjen keresztil fgy talalva 4j célokat és
motivaciékat (Perczel-Forintos és Morotz,
2019; Vizin és Farkas, 2020).

A kognitiv viselkedésterapia széles eszkoz-
tarral rendelkezik a traumakkal, szorongasos
zavarokkal kapcsolatos megbetegedések keze-
lésére. A PTSD szempontjabdl az egyik leg-
hatékonyabb moddszer az un. ,hosszan tartd
expoziciés terapia” (,prolonged exposure
therapy”), melynek sordn a pacienst Gjra szem-
besitik az atélt traumara emlékeztetS helyzet-
tel, azonban ezuttal biztonsagos kérilmények
kozott (pl. virtualis valésag hasznalataval)
(Fodor és Bitter, 2015; Maples-Keller és
mtsai., 2017, idézi Balazsfi 2017).

Ami a PTSD farmakoldgiai kezelését illeti, a
szerotonin szint szabalyozasan keresztil hato
antidepresszansok (példaul sertralint és pa-
roxetint tartalmazoé készitmények) hasznalata
ajanlott. Tuneti kezelés kapcsan elterjedtek a
szorongasoldok, illetve a neurotranszmit-
terekre haté gyégyszerek az almatlansag, vagy
rémalmok ellen (Balazsfi, 2017; National
Institute for Health and Care Excellence,
NICE, 2018).

Osszefoglal6

A traumatikus események bekévetkezése,
hatasaik eszkalal6dasanak lehet&sége, az ezek-
bdl kovetkezb pszichologiai és fizikai tinetek
feloldasanak igénye életiink velejardja, amely-
nek {rasos bizonyitékait mar az okorban is
megtalalhaték, azonban ennél még sokkal ré-
gebbre, az emberi lét kezdetéhez nyilnak
vissza. A torténelmi Osszefoglalok bizonyitjak,
hogy a PTSD — még, ha elnevezése és karak-
terisztikdja folyamatosan valtozott is az év-

szazadok soran — mindig is a pszicholdgia és

73

az orvostudomany érdeklédésnek kézéppont-
jaban allt. Tanulmanyunk elkészitésének célja
e folyamat bemutatdsa volt az évszazadokat
felolel6 irasos emlékekben megjelend kutatasi
eredmények, a betegség megismerésére, diag-
nosztizalasara, kezelésére és szakmai definia-
lasara torténd  torekvések Osszefoglalasan
keresztiil. A PTSD-hez kapcsolhat6 fogalmak
fejlédése, a DSM-ben taldlhat6 definicié evo-
lacidja ugyancsak jol szemlélteti a tudomany
fokozatos érdekl6désének kibontakozasat a
téma irant.

A betegség megelbzése, kezelése napjainkig
allandé kihivast jelent a szakemberek szamara.
A betegség okaival, alakuldsival kapcsolatos
tapasztalatok mara komplex, valds segitséget
nyujt6, eredményes kezelési modok létrejottét
indikaltak. A pszicholégia szempontjabdl fon-
tos szem el6tt tartanunk, hogy a PTSD
kovetkezményei a trauman atesett személyek
életét sulyosan megnehezitik, a megoldatlan
probléma pedig kénnyen tovabbi szévéd-
ményeket hozhat. A trauman 4tesettek, illetve
a PTSD kialakuldsara kiléndsen veszélyez-
tetett rizikdcsoportok esetében a megteleld
segitség biztositasa, a feldolgozas megkonnyi-
tése elengedhetetlen.

A PTSD-vel kapcsolatos tovabbi kutatasok
fontosak ahhoz, hogy tudasunk tovabb gya-
rapodhasson a betegség kapcsan, akar a
rizikbfaktorokat, reziliencia vagy a mentalis
alloképesség szerepét illetéen.
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Absztrakt

STRESSZ TENYEZOK, -HATASOK ES -KEZELEST TECHNIKAK NEMZETKOZI
HALLGATOK KOZOTT

Jelen tanulmany egy nem kisérleti jellegd, leird, kvantitativ kutatds tapasztalatait mutatja be. A
kutatas célja nemzetkézi hallgatéi kozosség (n=374) stresszszintjiének felmérése volt. Az
adatelemzés médszereként egyszerd linearis és tObbszords regressziot kerilt alkalmazasra. Az
eredmények azt mutattdk, hogy a nemzetkozi hallgatok jelentés személyes, tanulmanyi,
pszicholdgiai és enyhe kornyezeti stressztényezbket tapasztalnak mindennapi életitk soran.

Kulcsszavak: Stressz tényezOk, stresszhatdsok, stresszkezelési technikak, nemzetkézi
hallgatok

Diszciplinak: orvostudomany, pszichologia

Abstract

The present study shows experiences of a non-experimental, descriptive, quantitative
research. The objective of this research was used to assess the level of stress among international
students (n=374). Simple linear and multiple regression was used as the method of data analysis.
The results revealed that international students experience significant personal, academic,
psychological, and slight environmental stress factors in their daily life.

Keywords: Stress factors, Stress effects, Stress management techniques, International
students

Disciplines: medicine, psychology
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The occurrence of the pandemic corona
has

students because of hysteria, tension, and fear

virus caused stress on international
of contacting the virus. This makes them feel
unhappy and insecure, the contact details of
psychologists were made available on several
online platforms to provide counselling and
psychotherapy to help curb the psychological
problems.

The World Health Organization has named
“Stress” as the “Health Epidemic of the 21st
Century” The effect of stress
health

devastating. A current study in the USA

on our
emotional and physical can be
suggests that more than 50% of people had
decreased productivity at work which was
impacted by stress. There was a 10-30%
increase in the levels of stress across all
demographic Between 1983 and 2009, Stress
levels increased by 10-30% among all the
USA demographic population (FINK, 2017,
p- 1). Currently, there are different ways and
purposes of using the terminology “stress”.
We see stress as an experience that is negative
because when people say they are stressed, we
know the

differentiated between positive stress called

meaning. Psychologists have
“euress” and negative or harmful stress called
“distress”. In terms of research, the effect of
stress now encompasses behavioral, psycho-
logical, bio-chemical and physiological effects
(KENNARD, 2018).
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Stress is composed of a composite process
that is triggered by a psychological or physical
threat to the homeostasis of the individual
consisting of varying responses behaviorally,
physiologically and psychologically (BALI and
JAGGI, 2015). Though Stress is normally
regarded as a response that is negative, it is
certainly composed of a major mechanism for
the

However, stress can become harmful by

ascertaining survival of individuals.
triggering a response due to stress over and

over again without a stimulus that is
challenging, or continuous subjection to
situations that are challenging. In any of the
context mentioned above, documentation
reveals that tenacious factor for the cultivation
of conditions that are “psycho-pathological”
is stress (HARKNESS and HAYDEN, 2018).
Stress is a usual part of the lives of individuals
on a daily basis. Its consequences differ
according to the individual even when faced
with the same situation. Some individuals do
not feel strained while others so Stress is a
normal part of daily life. However, its effects
often vary across individuals and despite
similar circumstances, some people do not
feel under strain while others may be severely
affected. Several reasons for this could be
because individuals’ stimulus response,
petception of reality resource recognition for
its management differs. When an individual

sees a situation like he/she cannot cope with
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it then it is called perceived stress.
(HARKNESS et al., 2020; CAVALLO and
CARPINELL, 2016).

Stress is evaluated to cost the businesses of
America about three hundred billion dollars
yearly (FINK, 2017). Managing stress has
benefits the

function of the immune system, energy

several including boosting
boosting, giving room for relaxation, improve
mood and good energy. International students
face a challenge of stress and adjust
accordingly (GARZA and GUZMAN, 2015).
It is therefore essential to note that low stress
that
students will better perform, but as a matter

does not automatically determine
of fact correspondingly, they task would be
seen as unchallenging to them and may
perceive the task as unchallenging and may
simply get them bored. Although, students
can perform optimally when pushed by
certain stress levels, as long as it is not expertly
managed as a result of insufficient stress
coping resources, it can lead to negative
consequences for both students and the
institution (UCHIL, 2017).

Operational Definition of Terms
1. Contributing factors: These are factors that
cause or induce stress. It can also be

called stressors.

2. Coping  mechanism/ — Stress  Management
Techniques: How international students
manage their stress experiences.

3. Stress Efffects: The consequences that arose

as a result of the stress.
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International Students: Students who came
from 113 countries of the world as listed
who currently study in the University of
Debrecen.

Medical  and Health  related  Faculties:
Summation of Faculty of Medicine,
Faculty of Dentistry, Faculty of Health,
Faculty of Pharmacy and Faculty of
Public Health.

Science related Faculties: Summation of
Faculty of Science and Technology,
Faculty of Engineering, Faculty of
Economics and Business and Faculty of
Agricultural and Food Sciences and
Environmental Management.

Art related Faculties: Summation of Faculty
of Music, Faculty of Informatics, Faculty
of Law, Faculty of Child and Adult
Education and Faculty of Humanities.

Literature Review

Concept of Stress. The concept “stress” has a
contrary definition for different individuals
under dissimilar conditions. The eatliest and
widespread stress definition was propounded
by Selye Hans who said that Stress is the
body’s response to any form of demand that
is not specific. Hans asserted that stress is
dissimilar to arousal emotionally or tension in
the nerves since stress can happen under or in

reaction to an anaesthetic agent in animals and
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man. The term stress that is utilized by Hans
Selye has gained acceptance in all international
languages. As highlichted by Hans Selye,
Stress is not a thing that should be avoided,
because in reality there cannot be an
avoidance of stress because being alive
requires a need for energy that maintains life.
Indisputably when a person is sleeping, there
must be a continuity of function of his/her
respiratory, cardiovascular, digestive, nervous
The

expectation of absolute stress freedom can

system and other body organs.
only happen after a person dies. The concept
of Selye and his perspective that stress is
better considered as a response that is not
specific has created so much dispute and

As of

heuristically, there will be an additional

argument. a  result their value
consideration below. Other detailed review on
stress in disease and health is described as
follows:

1. “In behavioral sciences, stress is regarded
as the perception of threat, with resulting
anxiety discomfort, emotional tension, and
difficulty in adjustment” (FINK, 2017: 4).

2. “In the group situation, lack of structure
ot loss of anchor “makes it difficult or
impossible for the group to cope with the
of the the

problem of leadership and interpersonal

requirements situation, and
behaviour becomes one of evolving or
supplying a structure or anchor and of
supplying the expertness for coping with the
demands of the situation” (FINK, 2017: 4).

3. “Stress can also be defined in terms of
pure neuroendocrinology. Eugene Yates, for
example, defined stress as any stimulus that

will provoke the release of ACTH and adrenal
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glucocorticoids. Presumably, the same might
apply to the equally powerful sympathetic
markers of stress, underscored eatlier by
Walter Cannon” (FINK, 2017: 4).

4. “Selye also mentions Richard Lazarus,
famous for his work in cognitive psychology
the

underscores the difficulties of reaching a

and focus on emotions. Lazarus
precise overarching definition of stress by
setting out the following different meanings
of the term: In spite of consistent confusion
about the precise meaning of the term, stress
is widely recognized as a central problem in
human life. Scientists of many disciplines have
conceptualized stress but each field appears to
have something different in mind concerning
its meaning. For the sociologist, it is social
disequilibrium, that is, disturbances in the
social structure within which people live.
Engineers conceive of stress as some external
force which produces strain in the materials
exposed to it. Physiologists deal with the
physical stressors that include a wide range of
stimulus conditions that are noxious to the
body. In the history of psychological stress
research, there has been no clear separation
between physical stressors which attack
biological tissue systems and psychological
stressors which produce their effects purely
because of their psychological significance”
(FINK, 2017: 4).

5. In their seminal review “The Stressed
Hippocampus, synaptic plasticity and lost
memories,”

KIM and DIAMOND (2002) suggest a
three-component definition of stress that can
be applied broadly across species and para-
digms. First, stress requires heightened excit-
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ability or arousal, which can be operationally
measured using electroencephalography, be-
havioral (motor) activity or neurochemical
(adrenaline, glucocorticoid) levels. Second, the
experience must also be perceived as aversive.
Third, there is lack of control. Having control
over an aversive experience has a profound
mitigating influence on how stressful the
experience feels. The element of control (and
“predictability”) is the variable that ultimately
determines the magnitude of the stress
experience and the susceptibility of the
individual to  develop  stress-induced
behavioral and physiological sequelae. Thus,
the magnitude of neurocognitive stress (S)
approximates to the product of: 1 Excit-
ability/Arousal (E) 1 Perceived aversiveness
(A) 1 Uncontrollability (U)” (FINK, 2017: 4).

The ancient people such as Hippocrates and
Aristotle were aware of stress factors and the
Yet,

Claude was the prime person to officially

impending  consequences. Bernard
describe how multiple celled organisms are
being protected from stress. Selye Hans
the 1st

Adaptation Syndrome which is the global

propounded stage of General
medium of response to stress by organisms
and vertebrates. (CAN et al., 2020).

The American Psychological Association
identifies 3 types of stress:

1. Acute Stress: short-term, most common,
it is body's immediate reaction to a new
challenge, event, or demand, and it triggers
your fight-or-flight response

2. Episodic- Acute Stress: acute stress
happening frequently

3. Chronic stress: Long term, constant stress

occurring when acute stress is not resolved
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and lasts for long periods of time.

FRESHWATER S. (2018).

Empirical Review

Contributing factors (causes) of stress among
international students are:

1. Physical Factors. According to
KSHIRSAGAR and SEEMA (2016) the
causes of stress among undergraduate stu-
dents includes high rate of competition and
tensions from of academic performance,
exorbitant cost of education (finance), dif-
ficulty in coping, finding or trusting friends

(social connections).

2. Academic Factors. The system of edu-
cation contributes a leading role which in turn
results to an increase in the level of stress
experienced by students. These includes
lecture halls with too many students, wide
syllabus, lack of proper facilities and re-
sources, many hours of learning. There are 4
stress dimensions inadequacy of the indi-
vidual, phobia for failure, inadequate relation-
ship between the teacher and the student,
difficulties interpersonally and improper
facilities for study (REDDY et al, 2018;
YIKEALO, 2018).

Several interventions for managing stress
have effect on the performance of students
academically and psychologically. Findings
revealed that the techniques for managing
stress produce higher students’ grades.
Enhanced performance psychologically and
academically reduce stress and improves

posing coping (CHINAVEHA, 2010).
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3. Psychological/Mental Health Factors. In-
ternational students hardly communicate their
social concerns and emotions or challenges
with their peer group because they only build
contact with their course mates in the
classroom alone. In view of the fact that
language is connected to the culture and
society that we live in, language barrier (when
people doesn’t communicate in identical
language), there is absence of relationship
creation channelled by communication and
social life (RAJAB et. al., 2014; KRONER-

HERWIG, 2014).

4. Environmental Factors. In a study carried
outin the Journal of Economics, Business and
Management by RAJAB et. al. (2014) on
“Acculturative Stress among International
Students”. The findings of the study revealed
clearly that most of the undergraduate
international students witness acculturative
stress moderately. The topmost acculturative
stress mean dimensions were due to culture
shock according to the seven subscales, the
findings clearly point to dimension of stress
due to change/culture shock. The findings
unarguably emphasized that international
undergraduates’ international students in
University of Technology Malaysia came from
diverse countries and host community
adjustment which is customary in nature
might be and rather tricky and hard to
understand. The average results demonstrate
that it is more challenging for undergraduate
students to adjust to host nation’s ethnic
group which is integrated and more like in

University of Technology Malaysia.
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Effects/ Consequences of Stress among International
Students. The result of the study conducted by
RAJAB et. al,, 2014 also pointed out that
individuals

students who are not close to their family and

homesickness occurs in or
environment, so they want to return to the
environment they are familiar with as a result
of loneliness and differences in culture. These
may become worse if the students do not
talk their

emotions with others, which might in turn

willingly about feelings and
leads to social isolation from their peer group.

Stress has effect on the physical, psycho-
logical and cognitive (such as attention, con-
centration) life of students which have impact
on their success academically (NILANI et al.,
2016; PASCOE, 2020).

The effect of stress could be related to
health or not related. The effects that are not
related to health includes anger, absenteeism,
fear, behavioural changes or attitudes, lashing
out on colleague, social isolation (distancing
self from friends and family) and an im-
pending attempt to fail to finish semesters.
The effects related to health includes depres-
sion, poor nutrition intake or eating habits and
attempts to commit suicide. (SIMPSON,

2018; BEITER et al., 2014).

Coping Mechanism/ Stress Management Techni-
gues are:

1. Physical Techniques. RAJAB et. al. (2014)
established that it is pertinent for international
students to reinforce peer social network
because these friendships make room for
them to adjust socially and by implication

leads to stress reduction. Possessing self-
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determination can help international students
to reduce stress levels due to change in culture
or culture shock. This can assist them to act
and stimulate themselves when they are faced
with challenges and pressures from family
distance and survival struggle without the
usual support at home thereby reducing stress
due to change in culture or culture shock in
the host environment.

Several interventions exist to reduce stress
according to the choices and necessity.
(GALBRAITH and BROWN, 2011). The
techniques of managing stress includes early
practices like Yoga (CHONG et al., 2011) and
Tai Chi (http 3) and also physical activities
(ASMUNDSON, 2013) are mostly stated are
often important in dealing with stress.

The of by

Undergraduate students involves figuring out

management stress
where the stress comes from, avoiding
alcohol, smoking and drugs, sleeping more,
talking to close relatives, time management,
doing exercise, listening to music and
maintaining a healthy and variety of diet.

(KSHIRSAGAR and SEEMA,  2016;
ALHARBIL  and  SMITH,  2018;
BROUGHAM et al., 2009; PIERCEALL and
KEIM, 2007).

In a study carried out by CAN et al. (2020)
they used the scheme of detection of the level
of stress using signals physiologically in
addition to an analyser based on the context
of physical activity. When a client feels a level
of high stress, the system proposes suitable
mobile or traditional methods of reducing
stress. They went ahead to collate the effects
traditional methods of

alleviating stress on 15 doctoral students

of mobile and
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during an eight days training. “Smart bands -
Empatica E4” was used to collect one
thousand four hundred and forty signals
physiologically

There is a smart device for managing stress
which is beneficial. Currently, applications
using smart phones such as Sway, Pause, Calm
and Heart math have been established for use
inside an environment. (CHENG, 2010).

A study conducted by SIMPSON 8. (2018)
states that stress can be managed by exercise
and diet, engagement socially, university and
private  counselling, taking course on
transition orientation, academic and student

support services.

2. Cognitive Techniques. There have been
confirmed evidence that traditional medi-
tation, mindfulness (SONG, 2015) and cog-
nitive behavioural therapy (ARCH, 2013) are
beneficial in the management of stress.

3. Spititual/Religious Techniques. A re-
search in psychology demonstrated that
spirituality value and faith in the management
of stress have valuable effect in stress
management and adds to the wellbeing of
individuals with high stress levels. The
research explained that meditation forms,
studying religious books and prayer can lead
to the activation of the brain centres that leads
to coping strategies and entire happiness.

(Netl).

4. Psychological Techniques. One effective
way of managing stress is Cognitive Behavi-
oral Therapy. This modifies our thoughts

towards situations that are stressful, such as
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concentrating on the positive parts of the
situation and re-evaluating what might be the
likely impact. Other helpful interventions
include interpersonal counselling which give
individuals the platform to discuss their stress
factors and formulate coping mechanisms;
and approaches based on mindfulness (Net2).

Theoretical Background

Below rows summarize Selye’s (1950)
theory about General Adaptation Syndrome
(GAS) of stress, Emotion Theory by Lange-
James, theory of Emergency by Bard-Cannon,
Emotion Theory by Singer-Schachter, and
Cognitive Appraisal Theory of stress by

Lazarus and Folkman.

1. Selye’s (1956) General Adaptation Syndrome
(GAS) of stress. The General Adaptation
Syndrome theory by Selye makes an analysis
of the response of an individual to stress of
long term. It is the main factor why stress is
the health problems source by altering normal
body function (homeostasis) that is necessary
for wellbeing. It speeds up the process of
aging and subtracts years from life. General
health is enhanced by learning relaxation and
other stress management techniques. It is
divided into 3 major phases (Figure 1):

A. The initial stage of alarm: The reaction of
the body to stressor is featured by a response
to flight or fight activating the Para-
sympathetic Nervous System (PNS) releasing
hormones such as noradrenaline and adre-
naline from the medulla.
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Figure 1. Model of General Adaptation Syndrome
(GAS) Model. Sonrce: RICE (2018)
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B. The interim stage of resistance: This stage
is characterized by an outward appearance.
There is an increase in the blood glucose level,
adrenaline and cortisol. The individual may be
at “action stations” psychologically and
physically but may have a calm appearance.

C. The final stage of exhaustion: There is an
inhibition of the adrenocorticotrophic hor-
mones which was stimulated already. At this
stage, the reserve of energy has been used up
and malfunctioning. There is a drop in the
level of blood sugar exposing the individual to
the vulnerability of death and disease. The
final stage creates a reaction that is strong and
immediate ot excess to low sources of extra
stress (SINCERO, 2012). Persistence of a
stressor makes an individual’s progression
through the different stages. Some cases
might cause disease or death. Being a stress
model, the GAS is primarily concerned with
the response of the body to physiological
stress. It does not consider other factors that
enhance a person’s stress response like their
feelings, thoughts and how these mental and

cognitive factors affect the stress experience.
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Nevertheless, the GAS was a model of high
influence producing a lot for additional
studies (SINCERO, 2012).

Figure 2 explains that stress is seen as a
stimulus and an important event of life that
requires adaptation, adjustment, and res-
ponse. A stimulus such as social content,
physical and mental challenges is processed as
either a threat or non-threat (No stress). The
threat comes from a known or unknown

source that provokes a low, thwarted or high-

cost response. An unknown source of stress,
thwarted or high-cost response leads to
anxiety, aggression, and taking risks and can
predispose the individual to self-damaging
behavior. All these lead to a response
biologically (reactivity- i.e. difference in the
propensity of response in addition to a genetic
constituent, gender, and the history of
development). These could create stress
and outcomes of

mediators, effectors,

diseases.

Figure 2. Response-Oriented Stress. Source: RICE (2018)
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2. Emotion Theory by Lange-James. This theory
is on emotion and stress correlation. It was
proposed differently by James William and
Lange Carl. However, their ideas were unified
based on this correlation — emotions is not an
instant succession to the recognition of the
stress factors or the event that is stressful.
They only appear after the stress response of
the body. For example, when a person sees a
dog that is growling, there is a racing of
his/her heatt, fast breath and wide opening of
the eyes. According to the theorists, the
apprehension of fear and other emotion
commences only after the person undergo
these changes in the body. This implies that
the behaviour of emotions is impossible to
happen except it is attached to the person’s
brain (SINCERO, 2012).

3. Theory of Emergency by Bard-Cannon. This
theory is the reverse of the theory proposed
by Lange and James. Based on the theorist
Cannon Walter, stress emotional response
occurs even when the changes in the body are
absent. Cannon mentioned that the brain
gradually identifies the body’s physiological
internal response or visceral when compared
with its emotional release response function.
The theory was proven by him by the creation
of cats that are decorticated, the body’s neural
relationships are differentiated from the cats’
brain cortex. When exposed to a response that
is stressful, the cats that are decorticated
displayed a behaviour that is emotional which
signified rage and offensive feelings. Alter-
ations in the body like teeth baring, erect and
growling hair were the emotional mani-
festations. To buttress further the theory
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propounded by Canon, Bard Philip broad-
ened Cannon’s ideals with an argument that a
structure of the brain stem that is lower
known as the thalamus is significant in de-
velopment of responses emotionally. Bard
declared that response to emotions is first
released which is then sent by the thalamus as
signals to the cortex of the brain to interpret
it. In addition to this, stress response
physiologically begins when signals are sent to
the Sympathetic Nervous System (SNS).
Finally, the argument of the theory is that
stress response emotionally has no significant

effect on the response; instead they occur at
the same time (SINCERO, 2012).

4. Emotion Theory by Singer-Schachter. There

was an argument between 2 theorists
Schachter Stanley and Singer Jerome that
identifying the appropriate emotion demands
both the activity of our cognition and our
arousal emotionally for us to experience our
through which the

stimulus of stress

emotion. The mechanism
brain can recognize the
(attribution) to produce an emotion. This
theory clearly points out that we are made
aware of main factor behind the response
emotionally, and when there is no obvious
reason, we begin to search for the clues in the
environment for the appropriate interpre-
tation of the emotion to happen (SINCERO,

2012).

5. Cognitive Appraisal Theory of stress by Lazarus
and Folfman. In contrast to the stress model of
General Adaptation Model Syndrome, the
theory of cognitive appraisal emphasizes the

cognition of a person to the stressor which
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creates a response emotionally. It is an
emotional theory that involves the people’s
interpretation of an event personally in
assessing their reactions to an emotion. The
mode of interpretation of the stressor is
important and as stated by Lazarus and
Folkman, response to an event that is stressful
is by creating an appraisal primarily (Figure 3).
During this period, the assessment of the

harmfulness of the event is done physically or
in relation to esteem, goals, values or core
beliefs. The secondary appraisal can occur
before, simultaneously or after the first
appraisal (primary). In the course of this,
there is a consideration to know if the requires
re-sources for stress management and the
result is affected by the strategies of coping

(SINCERO, 2012).

Figure 3: Flowchart transactional theory process of stress and coping according to description by Folkman and
Lazarus description. Sonrce: TURNER-COBB and HAWKEN (2019)
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Statement of the Problem

International students complain largely of
stress due to a number of factors expressed by
them which leave them in devastating con-
sequences. This has affected their per-
formances academically, socially, psychologi-
cally, behaviourally and emotionally. As a
result, some international students want to
even forfeit their studies. The reseatcher
therefore thought that it is imperative to study
the causes of stress on the international
students.

Objectives of the Study
The main objective of the study is to
the

management techniques among international

examine stress factors, effects and
students. The specific objectives include:

1. To identify the contributing factors/
causes of stress among international
students.

To determine the effects/consequences
of stress on the physical life of inter-
national students.

To determine the effects/consequences
of stress on the psychological life of
international students.

To determine the effects/consequences
of stress on the behavioural life of
international students.

To determine the effects/consequences
of stress on the Cognitive life of
international students.

To determine the effects/consequences
of stress on the social life of international

students.
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7. To explore the Stress management tech-
niques employed by the international
students.

The justification of the choice of topic,
study and objectives is the fact that stress is an
inevitable aspect of University students’ life
which their

behavioral, cognitive, and social life. As such

influence physical, mental,
they should be equipped with the knowledge

of stress management techniques.

Research Questions

On the basis of the above-mentioned litera-
ture/references, the research questions ate:

1. What are the contributing factors/causes
of stress among international students?
What atre the effects/consequences of
stress on the physical life of international
students?

What atre the effects/consequences of
stress on the psychological life of inter-
national students?

What atre the effects/consequences of
stress on the behavioral life of inter-
national students?

What atre the effects/consequences of
stress on the cognitive life of inter-
national students?

What are the effects/ consequences of
stress on the social life of international
students?

What are the stress management tech-
niques employed by international stu-
dents?
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Research Hypotheses

H1: Stress has no significant effect on the
personal life of international students.

H2: Stress has no significant effect on the

academic life of international students.

H3: Stress has no significant effect on the

psychological life of international
students.

H4: Stress has no significant effect on the
behavioural life of international stu-
dents.

H5: Stress has no significant effect on the
cognitive life of international students.
Ho6: Stress has no significant effect on the
social life of international students.
H7: Stress management techniques em-
ployed by students have no significant
effect on stress management among

international students.

Theoretical and Practical Significance

of the Study

The findings of this research will be useful
to international students, parents, the re-
searcher, institutions, teachers/professional
and the society at large to manage stress
efficiently. It will be of benefit to them
through the following ways:

Students: This study will assist students to
first of all comprehend and discover their
stressors and will educate them on how to
cope with or manage stress. Several
techniques will be exposed to them for use in
managing their identifies stress factors.

Parents: Will assist in providing social
support to their children so as to reduce

homesickness due to loneliness.
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The Will  have
knowledge of the study and build her capacity.

researcher: an in-depth

The institution: Will utilize designed program-
mes to support international students emo-
tionally through affection and empathy. In
addition, it will also add to the existing body
of knowledge.

Teachers/ Professionals:  Will educate intet-
national students on necessary steps to take,
contact persons and provision of counselling
services to help in stress management.

The society: It will assist them to put
modalities in place to reduce the rate of
poverty, level of dependency and burden on
health care facilities.

Finally, addressing this topic may also
potentially lead to the development of further
guidelines for stress management and will also
provide baseline information for further
studies.

Why this Topic is Important for the Health Social
Worker? Knowledge obtained from this study
and previous competencies of the social
worker will enable the Health social worker
make accurate assessment, Counselling, group
work, Coordination and referral to
community setvices, give social support and
teach survivors on how to practice good
health behaviours (e.g. Exercise, balanced diet
and and  alcohol

avoiding  smoking

consumption among others) and Stress

management techniques

Sample

The Study Area was the University of Deb-
recen (Hungaty) in the 2019/2020 academic
session.
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This study took place in the University of
Debrecen, Hungary in 2019/2020 academic
session. Hungary is a Country located in
Central BEurope with square kilometres of
about 93,030 spans. Its border to the North is
Slovakia, to the Notrtheast is Ukraine, to the
Southeast and East is Romania, T'o the South
is Serbia, to the Southwest is Croatia and
Slovenia and to the West is Austria. Its
inhabitants are approximately 10 million. It is
an European Union member state with
Hungarian as its official Language. The capital
and biggest city is Budapest with Debrecen,
Gyort, Szeged, Miskolc and Pecs as areas that
are majorly urban (Net5).

Debrecen is the 2nd biggest city after
Budapest. In the 18th century, it was the
biggest city in Hungary with most vital cultural
centres for the people of Hungary. It was the
Hungarian Capital city in the 1848-1849 revo-
lution and by the second World War end. It
houses the University of Debrecen (Net4).

The University of Debrecen (called Deb-
receni Egyetem in Hungarian) is one of the 34
Universities in Hungary, it is located in
Debrecen. It was established in 1538 and since
then it is the oldest higher education institute
that is operating continuously. It has about
80+ English language programme that is
established  for
students, especially in the field of Medicine

adequately International
which first developed English education in
1986. The University of Debrecen, Hungary
has a total number of 26 938 students, 14
Faculties and 7 campuses.

The total number of international students
as of 15th October 2018 is 5 664 (Table 1).

Figure 4: Map of Hungary showing Debrecen.
Source: Net7
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Table 1: The number of International students by
Faculties in the University of Debrecen listed on
October 15, 2018. Source: Net6

Full time Corres-
Faculty of... P pondence Total*
training’ training*

Law 37 9 46

Medicine 2081 8 2089

Humanities 189 5 194

Health 65 8 73

Dentistry 376 0 376

hco'nomlcs and 435 7 442

Business

Child and

Adult 9 36 45

Education

Pharmacy 195 - 195

Informatics 420 9 429

Agricultural

and Food

Sciences and 152 97 249

Environmental

Management

Engineering 678 6 684

Public Health 234 4 238

Science and

Technology 566 4 570

Music 34 - 34

Summary 5471 193 5664
*person
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These international students came from 113
Countries of the world (Table 2).

Table 2: The number of International students by
Continents composed by the researcher from the

number of Countries in the University of Debrecen
listed on October 15, 2018. Source: Net6

Continents Frequency
Europe 1,320
Asia 2,685
FEurasia 287
Affica 1199
North America 92
South America 76
Australia 5
Total 5664

Out of these 5,664 International students,
5471 are full-time students while 193 are part-
time students (Net6). The goal of the
University of Deb-recen is service provision
in education, health care, research and
activities for prevention, agriculture and
reinforcing collaboration with business and
society to achieve its higher education third
mission of spread of culture and sports. There
is a continuous improve-ment in the Uni-
versity of Debrecen’s position in various
rankings of higher education internationally
the
education in Hungary it maintains a role in
leading (Net0).

The Population of the Study were International
Students from the 14 faculties in the Uni-

versity of Debrecen, Hungary. The study

and among institutions of higher

focused on international students and not
domestic students because the international

students complained of being discriminated
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by members of the community, culture
shocks, loneliness as a result of missing their
family, language barrier, financial difficulties
due to inability to get good jobs. And if all
these factors are not managed propetly
induces stress and can lead to serious con-
sequences in their physical, psychological,
cognitive, behavioural and social life. The
international students came from different
countries in the various continents of the
world.

The Sonrces of Data used by the researcher was
primary data which was gotten directly from
the international students consisting of both
male and female from different faculties and
continents in the University of Debrecen,
Hungary.

The Sampling Technigues used in selecting the
participants across the 14 faculties in the Uni-
versity was the Probability sampling technique
specifically stratified random sampling. Strati-
tied random sampling was used because it in-
creases precision and representativeness of
the sample thereby reducing sampling error.
The sampling frame used were all the 14
Faculties international students. The research-
er divided the strata by related faculties
because it is important to the response. The
researcher classified the 14 Faculties into
Medical and Health related Faculties (Sum-
mation of Faculty of Medicine, Faculty of
Dentistry, Faculty of Health, Faculty of
Pharmacy and Faculty of Public Health) who
were 2971 in number. Science related Faculti-
es (Summation of Faculty of Science and
Technology, Faculty of Engineering, Faculty
of Economics and Business and Faculty of

Agricultural and Food Sciences and Environ-
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mental Management) who were 1945 in
number and Art related Faculties (Sum-
mation of Faculty of Music, Faculty of
Informatics, Faculty of Law, Faculty of Child
and Adult Education and Faculty of Humani-
ties) who were 748 in number. Hence, the
sample size of each related Faculties was
calculated as a ratio of the total population.

Using the Slovin’s formula developed since
1960 the required

Total Sample Size (n) = NI,

where
I=1+N(e?),
therefore,
n= N+(1+Ne&)
International Students.
Where:

I = selection interval

n = sample size,

N = Total Population (i.e. total number of
International Students in the University
of Debrecen) and

¢ = Error tolerance used (95% confidence
level was used which gave a margin
error of 0.05 obtained by subtracting
the confidence level from 1). This
signifies that there are 95 in 100
chances (or .95 in 1) that the results of
the sample represent the population’s
true condition within specific range of
precision against 5 in 100 chances 100
(or .05 in 1) that it doesn’t.

1 = unity (constant). (RONO, 2018).

The researcher plugged the figures in the
formula as follows:

n=5,664 + (1 + 5,664 (0.05)?)

7= 5,604 + (1+ 5,664 x 0.05 x 0.05)
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n = 5,664+ (1+ 5,664 x 0.0025)

n= 5,664+ (1+ 14.16)

7= 5,064 +15.16

The Total Sample Size (#) = 373.6148 = 374

The Strata Sample Sizes were determined by

the equation below:
n=N;+N)xn

Where:

m = Sample size for the stratum 1

N1 = Total population of stratum 1

N = Total population of all the 3 strata

n = Total sample size

The researcher plugged the figures in the
formula as follows (Table3):

Stratum 1 (Medical and Health related Fa-
culties) = (2971+5664) x 374 = 196

Stratum 2 (Science related Faculties) =
(1945+5664) x 374 = 129

Stratum 3 (Art related Faculties)
(748+5664) x 374 = 49

Table 3: The number of International students by
related Faculties composed by the researcher from the
number by Faculties in the University of Debrecen
listed on October 15, 2018. Source: Net6

Calculated

Faculties Frequency Sample size
Medical and
Health
Related 27 e
Faculties
Science
Related 1,945 129
Faculties
Art Related 748 49
Faculties
Total 5,664 374
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Research Methodology

The Research Design used for the study was
a non-experimental, descriptive, quantitative
survey design.

The Research Instrument used was a question-
naire was used developed from the re-
searcher’s knowledge and a modified version
of the 3 stress questionnaires because dif-
ferent stress factors were examined which are:

1. Student Stress Survey Questionnaire +
Template developed by Question Pro: 18
items (Net8).

2. Acculturative Stress Scale
national Students (ASSIS) containing 36-items
developed by (SANDHU and ASRABADI,
1994): 36 items

3. Academic Stress Scale developed by
BUSARI (2011): 50-items

The modifications made was that only some

for Inter-

questions and the Likert format relevant for
the study were selected so as not to make the
questionnaire bogus and uninteresting

The method of data collection employed were
face to face basis, online questionnaire and the
Faculty of Health, University of Debrecen
neptun system.

The method of data analysis employed were
descriptive and inferential statistics. Data
collected from this study were coded. The
coded data was inspected within Microsoft
excel version 2016 to ensure coding accuracy.
The data was later transferred into the Sta-
tistical Packages for Social Sciences (SPSS)
version 26 for analysis. The descriptive
statistics (frequency tables, percentages and
pie charts) was used to analyse the de-
mographic information of the respondents

and the objectives. The inferential statistics
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(Simple Linear and multiple Regression) was
used to test the hypotheses. Simple linear
regression was used to test hypotheses (1-6)
and multiple regression was used to test
hypothesis 7 at 5% level of significance.

The ethical principles that guided the study
were respect for the person, beneficence,
justice, privacy and confidentiality.

Data Presentation and Analysis

This study examined Stress Factors, Effects,
and Management Techniques among Inter-
national Students at the University of Deb-
recen, Hungary. The study employed
descriptive statistics (frequency tables, per-
centages, and pie charts) for data analysis.
Three hundred and seventy-four (374) copies
of questionnaires were administered and all
the hundred and seventy-four (374) copies
were retrieved, making a 100% return rate.
The results were presented in tables and
discussed according to the research objectives.

Table 4 described the socio-demographic
characteristics of the respondents. 374 res-
pondents participated in this study out of
which 57.2% were male, 39.8% were between
the ages of 26-35 years, 51.1% were Christian,
47% were from Asian continent, 39.0% were
undergraduate students, 52% were from
Medical Related Faculties and 45.2% got
admission through Stipendium Hungaricum.
This implies that majority of the respondents
were undergraduate students between the ages
of 26-35 years the

Hungaricum scholarship.

under Stipendium

Figure 5 and 6 described the number of
inter-national students by nationality (Conti-
nents) and related faculties. 52% of the res-
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Table 4: Demographic Characteristics of the
Respondents (n=374). Source: FIELLD SURIV'EY,
2020.

Variables Frequency Percentage
%)
Gender
Males 214 57.2
Females 160 42.8
Age
15-24 years 131 35.0
25-34 years 149 39.8
35-44 years 44 11.8
45 years above 50 13.4
Religion
Christianity 191 51.1
Islam 82 21.9
Others 101 27.0
Nationality (By Continent)
Europe 87 23
Furasia 19 5
Asia 177 47
Africa 79 21
North America 6 2
South America 5 2
Australia 1 0
Educational Level
Undergraduate 146 39.0
Post-graduate M.Sc. 124 33.2
Post-graduate Ph.D. 104 27.8
Faculty
Medical Related Faculties 196 52
Science Related Faculties 129 35
Art Related Faculties 49 13
Sponsorship Type
Stipendium Hungaricum 169 45.2
Scholarship for Christian
Young People (SCYP) 92 246
Self-Sponsorship 82 21.9
Others 31 8.3
Total 374 100

pondents are from medical and health related
faculties, 35% of them are from Science
related faculties and 13% of them are from
related faculties. 23%, 5%, 47%, 21%, 2%, 2%
and 0% are from Europe, Asia, Eurasia,
Africa, North America, South America and
Australia Continent respectively.
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Figure 5: Number of International students by
Nationality (Continents). Source: FIELD
SURIEY, 2020.
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Figure 6: Number of International students by
Related Faculties. Source: FIEILD SURIVEY,
2020

Art
Related FREQUENCY
Faculties
13%
Medical
and
Science Health
Related Related
faculties Faculties
35% 52%

Tables 5-11 summarize descriptive statistics
of the results.
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Table 5: Contributing Factors/ Causes of Stress among International Students in Hungary. Source: FIELLD
SURIV'EY, 2020

S/n Statement NS SS MS HS ES

1 Personal factor is one of the 26 30 40 116 162
causes of tress among (7.3%) (3.4%) (11.2%) (32.6%) (45.5%)
international students in Hungary.

2. Academic factor is one of the 70 46 74 146 38
causes of stress among (19.7%) (12.9%) (59.7%) (41.0%) (5.6%)
international students in Hungary.

3. Psychological/mental health is 44 34 164 96 36
one of the causes of stress among (12.4%) (4.5%) (46.1%) (27.0%) (10.1%)
international students in Hungary.

4. Environmental factor is one of the 86 158 50 44 36
causes of stress among (24.2%) (44.4%) (14.0%) (12.4%) (5.1%)

international students in Hungary.

Table 6: Effects/ Consequences of Stress on the Physical life of International Students in the University of
Debrecen, Hungary. Source: FIELLD SURIV'EY, 2020

S/n  Statement YES NO
1 Fatigue or Tiredness that does not improve with sleep 262 (48.0%) 112 (31.6%)
2. Tough Breathing 234 (39.9%) 140 (44.4%)
3. Low energy levels 194 (54.5%) 180 (22.5%)
4. Headaches 216 (21.3%) 158 (44.4%)
5. Stomach upset/aches, Nausea and Diarrhoea or Constipation 209 (32.6%) 162 (45.5%)
6. Insomnia 228 (59.7%) 146 (41.0%)
7. Chest pain 96 (27.0%) 164 (46.1%)
8. Frequent colds 216 (24.2%) 158 (44.4%)
9. Shaking or sweating hands 246 (20.8%) 128 (36.0%)
10.  Increased heart rate and respirations 262 (48.0%) 112 (31.6%)
11.  Increased blood pressure 212 (39.9%) 158 (44.4%)
12. Muscle Tension, soreness/aches or stiffness 250 (43.8%) 124 (36.5%)
12.  Increased or decreased appetite which may be accompanied by weight loss or gain 262 (48.0%) 112 (31.6%)
13. Sweating or chills 216 (39.9%) 158 (44.4%)
14. Tremors or muscle twitching 262 (48.0%) 112 (31.6%)
15.  Muffled hearing 234 (39.9%) 140 (44.4%)
16.  Tunnel vision 194 (54.5%) 180 (22.5%)
17.  Feeling uncoordinated 216 (21.3%) 158 (44.4%)
18.  Skin breakouts (hives, eczema) 209 (32.6%) 162 (45.5%)
19.  Light sensitive vision 228 (59.7%) 146 (41.0%)
20.  Lower back pain/ backaches 96 (27.0%) 164 (46.1%)
21.  Feeling a "lump in the throat" 216 (24.2%) 158 (44.4%)
22.  Easily startled 246 (20.8%) 128 (36.0%)
23.  Menstrual cycle changes 262 (48.0%) 112 (31.6%)
24.  Change In sexual desire or response/ loss of sex drive 212 (39.9%) 158 (44.4%)
25.  Decreased resistance to colds, flu, infections 250 (43.8%) 124 (36.5%)
26.  Flare up of allergies, asthma, or arthritis 262 (48.0%) 112 (31.6%)
27.  Hair loss 216 (39.9%) 158 (44.4%)
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Table 7: Effects/ Consequences of Stress on the Psychological/ Mental Health of International Students in
the University of Debrecen, Hungary. Source: FIELLD SURVEY, 2020

S/n Statement

YES

NO

Sadness, moodiness, grief or depression
Anxiety or fear

Denial

Personality changes and mood swings
Feeling heroic, euphoric or invulnerable

R N o

246 (20.8%)
262 (48.0%)
212 (39.9%)
250 (43.8%)
262 (48.0%)

128 (36.0%)
112 (31.6%)
158 (44.4%)
124 (36.5%)
112 (31.6%)

Worty about safety of self or others 216 (39.9%) 158 (44.4%)
Restlessness 262 (48.0%) 112 (31.6%)
Vivid or distressing dreams 234 (39.9%) 140 (44.4%)
Guilt 194 (54.5%) 180 (22.5%)
10. Feeling overwhelmed, helpless or hopeless 216 (21.3%) 158 (44.4%)
11. Feeling isolated, lost, lonely or abandoned 209 (32.6%) 162 (45.5%)
12. Apathy 228 (59.7%) 146 (41.0%)
12. Over-identification with survivors 96 (27.0%) 164 (46.1%)
13. Feeling misunderstood or unappreciated 216 (24.2%) 158 (44.4%)

Table 8: Eﬁem/ Consequences of Stress on the Bebavionral Life of International Students in the University

of Debrecen, Hungary. Sonrce: FIELLD SURV'EY, 2020

S/n Statement

YES

NO

1 Change in activity levels 96 (27.0%) 164 (46.1%)
2. Decreased efficiency and effectiveness 216 (24.2%) 158 (44.4%)
3. Difficulty communicating 246 (20.8%) 128 (36.0%)
4. Incteased sense of humour/gallows humour 262 (48.0%) 112 (31.6%)
5. Irritability, outbursts of anger, frequent arguments, hostile or frustrated 212 (39.9%) 158 (44.4%)
6. Isolating or withdrawing yourself from others 250 (43.8%) 124 (36.5%)
7. Overreacting to problems 262 (48.0%) 112 (31.6%)
8. Overdoing activities 216 (39.9%) 158 (44.4%)
9. Picking fights with others 262 (48.0%) 112 (31.6%)
10.  Teeth grinding and jaw clenching 234 (39.9%) 140 (44.4%)
11.  Netvous habits (e.g. nail biting) 194 (54.5%) 180 (22.5%)
12. Neglecting duties 216 (21.3%) 158 (44.4%)
12.  Inability to rest, relax or let down 209 (32.6%) 162 (45.5%)
13.  Change in eating habits (eating more or less) 228 (59.7%) 146 (41.0%)
14.  Change in sleep patterns (sleeping too much or too little) 96 (27.0%) 164 (46.1%)
15.  Change in activity performance 216 (24.2%) 158 (44.4%)
16.  Periods of crying 246 (20.8%) 128 (36.0%)
17.  Increased use of tobacco, alcohol, drugs, sugar or caffeine 262 (48.0%) 112 (31.6%)
18.  Hyper-vigilance about safety of the surrounding environment 212 (39.9%) 158 (44.4%)
19.  Avoidance of activities or places that trigger memories 250 (43.8%) 124 (36.5%)
20.  Accident prone 262 (48.0%) 112 (31.6%)
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Table 9: Effects/ Consequences of Stress on the Cognitive Life of International Students in the University of
Debrecen, Hungary. Source: FIELLD SURVEY, 2020

S/n Statement YES NO

1 Memory problems/forgetfulness 96 (27.0%) 164 (46.1%)
2. Disorientation 216 (24.2%) 158 (44.4%)
3. Confusion 246 (20.8%) 128 (36.0%)
4. Slowness in thinking clearly, analysing, or comprehending 262 (48.0%) 112 (31.6%)
5. Indecisiveness, difficulty calculating or setting priorities 212 (39.9%) 158 (44.4%)
6. Difficulty Concentrating or learning 250 (43.8%) 124 (36.5%)
7. Limited attention span 262 (48.0%) 112 (31.6%)
8. Poor judgement 216 (39.9%) 158 (44.4%)
9. Anxious of racing thoughts 262 (48.0%) 112 (31.6%)
10. Constant worrying 234 (39.9%) 140 (44.4%)
11. Loss of objectivity 194 (54.5%) 180 (22.5%)
12. Fearful anticipation 216 (21.3%) 158 (44.4%)
13. Seeing only the negative 209 (32.6%) 162 (45.5%)
14. Inability to stop thinking about a disaster or an incident 216 (39.9%) 158 (44.4%)

Table 10: Effects/ Consequences of Stress on the Social Life of International Students in the University of
Debrecen, Hungary. Source: FIELLD SURIV'EY, 2020

S/n Statement YES NO

1 Withdrawing or isolating from people 212 (39.9%) 158 (44.4%)
2. Difficulty listening 250 (43.8%) 124 (36.5%)
3. Difficulty sharing ideas 262 (48.0%) 112 (31.6%)
4. Difficulty engaging in mutual problem solving 216 (39.9%) 158 (44.4%)
5. Blaming 262 (48.0%) 112 (31.6%)
6. Criticizing 234 (39.9%) 140 (44.4%)
7. Intolerance of group process 194 (54.5%) 180 (22.5%)
8. Difficulty in giving or accepting support or help 216 (21.3%) 158 (44.4%)
9. Impatient with or disrespectful to others 209 (32.6%) 162 (45.5%)

Table 11: Stress Management Techniques/ Coping Mechanisms. Sonrce: FIELD SURIVEY, 2020

S/n Statement YES NO

1 Physical techniques 262 (48.0%) 112 (31.6%)

2. Cognitive techniques 234 (39.9%) 140 (44.4%)

3. Environmental techniques 194 (54.5%) 180 (22.5%)

4. Spiritual/Religious techniques 216 (21.3%) 158 (44.4%)
Test of Hypotheses ANOVA is less than the alpha value (= 0.05).

Hypothesis 1: Stress has no significant effect

on the personal life of international students.

Table 12 shows a significant effect of stress

on the personal life of international students.
This is because the P-value (0.000) of the
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Hence, the null hypothesis which states that

stress has no significant effect on the personal
life of students is hereby rejected at 0.05 level

of significance. This implies that there was a

significant effect of stress on the personal life
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of international students (P<a). The R2 =
68% indicates that the model is suitable for
explaining the effect of stress on the personal
life of international students.

Table 12: Summary of Simple Linear Regression
Apnalysis on the effect of Stress on the Person Life of
International Students. Source: FIELLD SURVEY,
2020

Variable B S. Error t-value P-value
Personal Life (PL) -0.284 0.053 -5.385 0.000
Constant 0.132 057 2.330 0.021
F-value = 14.425 0.000

R2=0.681

Dependent variable: Personal Life (PL)
Independent variables: Stress (STRS)
§ = Significant

The coefficient of Personal Life is negative
and significantly related to stress at 5%. This
implies that stress has negative effect on the
personal life of students. This negative effect
may be as a result of accommodation
dissatisfaction, adjusting to new foods/poor
eating habits, combining jobs with studies,
health problems, lack of self-confidence and
lack of self-discipline.

Hypothesis 2: Stress has no significant effect
on the academic life of International students.

Table 13 shows a significant effect of stress
on the academic life of international students.
This is because the P-value (0.001) of the
ANOVA is less than the alpha value («= 0.05).
Hence, the null hypothesis which states that
Stress has no significant effect on the
academic life of students is hereby rejected at
0.05 level of significance. This means that
there was a significant effect of stress on the
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academic life of international students (P<w).
The R? = 82% indicates that the model is
suitable for explaining the effect of stress on
the academic life of international students.
The coefficient of Academic Life is negative
and significantly related to stress at 5%. This
means that stress has negative effect on the
academic life of international students. This
may be as a result of examination tension,
excessive course wotrk or workload, com-
petition with other students, many hours of
lectures or studies, procrastination, deadline
pressure, low grade, loneliness/ lacking
friends and unfamiliar teaching methods.

Table 13: Summary of Simple Linear Regression
Apnalysis on the effect of Stress on the Academic 1ife

of  International ~ Students.  Somrce: FIELD
SURVEY, 2020
Variable B S. Error  t-value P-value
Academic Life (ACAML) -0.253 0.067 -3.792 0.000
Constant 1.782 0.473 3.770 0.000
F-value = 4.127 0.001
R2=10.815

Dependent variable: Academic Life (ACAML)
Independent variables: Stress (STRS)
S = Significant

Hypothesis 3: Stress has no significant effect
on the psychological life of international
students.

Table 14 shows a significant effect of stress
on the psychological life of international
students. This is because the P-value (0.000)
of the ANOVA is less than the alpha value
(x= 0.05). Hence, the null hypothesis which
states that stress has no significant effect on
the psychological life of international students
is hereby rejected at 0.05 level of significance.
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This implies that there was a significant effect
of stress on the psychological life of students
(P< o). The R? = 72% indicates that the model
is suitable for explaining the effect of stress on
the psychological life of international stu-
dents.

Table 14: summary of Simple Linear Regression
Analysis on the effect of Stress on the Psychological
Life of International Students the University of
Debrecen, Hungary. Source: FIEL.LD SURIVEY,
2020

This means that there was a significant effect
of stress on the behavioral life of students (P<
«). The R? = 79% indicates that the model is
suitable for explaining the effect of stress on
the behavioral life of international students.

Table 15: Summary of Simple Linear Regression
Apnalysis on the effect of Stress on the Bebavioral Life
of International Students the University of Debrecen,
Hungary. Source: FIELD SURIVVEY, 2020

Variable B S. Error  t-value P-value Variable B S. Error  t-value P-value
Psychological (PSYCHL)  -1.798 0.420 -4.282 0.000 Behavioral Life BEHAL)  -2.430 0.435 -5.586 0.000
Constant 0.302 0.055 5.518 0.000 Constant 0.416 0.660 0.630 0.529
F-value = 13.521 0.000 F-value = 27.734 0.000
R2=0.715 R2=0.791

Dependent variable: Psychological Life (PSYCHL)
Independent variables: Stress (STRS)

The coefficient of Psychological Life is
negative and significantly related to stress at
5%. This means that stress has negative effect
on the psychological life of international
students. This may be as a result of language
barriers, unrealistic expectations, illness, home
crises and future worties.

Hypothesis 4: Stress has no significant effect
on the behavioral life of international stu-
dents.

Table 15 shows a significant effect of stress
on the behavioral life of international stu-
dents. This is because the P-value (0.000) of
the ANOVA is less than the alpha value (x=
0.05). Hence, the null hypothesis which states
that stress has no significant effect on the
behavioral life of international students is
hereby rejected at 0.05 level of significance.
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Dependent variable: Behavioral Life (BEHAL)
Independent variables: Stress (STRS)

The coefficient of Behavioral Life is
negative and significantly related to stress at
5%. This means that stress has negative effect
on the behavioral life of international students
in the University of Debrecen, Hungary. This
may be as a result of the fact that stress causes

loss of memory and depression

Hypothesis 5: Stress has no significant effect
on the cognitive life of international students.

Table 16 shows a significant effect of stress
on the cognitive life of international students.
This is because the P-value (0.001) of the
ANOVA is less than the alpha value («= 0.05).
The null hypothesis which states that stress
has no significant effect on the cognitive life
of students is hereby rejected at 0.05 level of
significance. Hence, there was a significant
effect of stress on the cognitive life of
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international students (P< ). The R2 = 60%
indicates that the model is suitable for explain-
ing the effect of stress on the cognitive life of
international students.

Table 16: Summary of Simple Linear Regression
Apnalysis on the effect of Stress on the Cognitive 1ife
of International Students the University of Debrecen,
Hungary. Source: FIELD SURVEY, 2020

This means that stress has
the life of

international students. This may be as a result

to stress at 5%.

negative effect on social

of language barriers and new environment.

Table 17: Summary of Simple Linear Regression
Apnalysis on the effect of Stress on the Social Life of
International Students. Source: FIELLD SURVEY,
2020

Variable B S. Error  t-value P-value Variable B S. Error  t-value P-value
Cognitive Life (COGL) -2.378 0.627 -3.792 0.002 Social life (SOCL) -0.180 0.132 -1.369 0.185
Constant 1.114 0.543 2.050 0.052 Constant 0.669 0.399
F-value = 7.393 0.001 F-value = 24.820 0.000
R2=0.602 R2=0.772

Dependent variable: Cognitive Life (COGL)
Independent variables: Stress (STRS)

The coefficient of Cognitive Life is negative
and significantly related to stress at 5%. This
means that stress has negative effect on the
cognitive life of international students. This is
as a result of the fact that stress fact the mental
state of students.

Hypothesis 6: Stress has no significant effect
on the social life of international students.

Table 17 shows a significant effect of stress
on the social life of students. This is because
the P-value (0.000) of the ANOVA is less than
the alpha value («= 0.05). The null hypothesis
which states that stress has no significant
effect on the social life of students is hereby
rejected at 0.05 level of significance. Hence,
there was a significant effect of stress on the
social life of students (P<a). The R2 = 77%
indicates that the model is suitable for
explaining the effect of stress on the social life
The coefficient of
Social Life is negative and significantly related

of international students.

Dependent variable: Social life (SOCL)
Independent variables: Stress (STRS)

Hypothesis 7: Stress management techniques
employed by students have no significant
effect on stress management among inter-
national students.

Table 18 shows a significant effect of stress
management techniques employed by inter-
national students on stress management. This
is because the P-value (0.000) of the ANOVA
is less than the alpha value (x= 0.05). The null
hypothesis which states that stress manage-
ment techniques employed by students have
no significant effect on stress management
among students is hereby rejected at 0.05 level
of significance. Hence, stress management
techniques employed by students have signi-
ficant effect on stress management among
students (P< ). The R2 = 76% indicates that
the model is suitable for explaining the effect
of stress management techniques employed
by international students on stress manage-
ment.
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Table 18: Summary of Multiple Linear Regression
Analysis on the effect of Stress Management Tech-
nigues Employed by Students on Stress Management
among  International ~ Student.  Source: FIELD
SURVEY, 2020

Variable B S. Error t-value P-value
Physical Techniques — -2.378 0.627 -3.792 0.002
(PHYT)

Cognitive 0.552 0.165 3.336 0.003
Techniques (COGT)

Environmental 0.404 0.143 2.826 0.010
Techniques (ENVT)

Spititual/Religious 0.180 0.132 1.369 0.185
Techniques (SPRT)

Constant 0.669 0.399

F-value = 24.820 0.000

R2=0.761

The coefficient of Physical Techniques is
negative and significantly related to stress
management at 5%. This implies that physical
technique has negative effect on stress ma-
nagement among students. This negative
effect means physical technique is not
effective for managing stress among
international students.

The coefficient of Cognitive Techniques is
positive and significantly related to stress
5%. This that

cognitive technique has positive effect on

management at implies
stress management among students. This
positive effect means that cognitive technique
is effective for managing stress among
international students.

The coefficient of Environmental Techni-
ques is positive and significantly related to

stress management at 5%. This implies that
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environment technique has positive effect on
stress management among students. This
positive effect means that environment tech-
nique is effective for managing stress among
international students in the University of
Debrecen, Hungary.

The coefficient of Spiritual/Religious Tech-
niques is positive and significantly related to
stress management at 5%. This implies that
spiritual/religious technique has positive ef-
fect on stress management among students.
This positive effect means that spiritual/re-
ligious technique is effective for managing

stress among international students.

Summary of Findings

The contributing factors/causes of stress
among international students were personal
factors, academic factors, psychological/men-
tal health and environmental factors were.

The effects/consequences of stress on the
physical life of international students were
fatigue or tiredness that does not improve
with sleep, tough breathing, low energy levels,
headaches, stomach upset/aches, nausea and
diarrhea or constipation, insomnia, chest pain,
frequent colds, shaking or sweating hands,
increased heart rate and respirations, in-
creased blood pressure, muscle tension, sore-
ness/aches or stiffness, increased or de-
creased appetite which may be accompanied
by weight loss or gain, increased or decreased
appetite which may be accompanied by weight
loss or gain, sweating or chills, tremors or
muscle twitching, muffled hearing, tunnel
vision, feeling uncoordinated, skin breakouts

(hives, eczema), light sensitive vision, lower



LELEKTAN ES HADVISELES

back pain/backaches, feeling a ’lump in the
throat’, easily startled, menstrual cycle
changes, change in sexual desitre or response/
loss of sex drive, decreased resistance to colds,
tlu, infections, flare up of allergies, asthma, or
arthritis and hair loss.

The effects/consequences of stress on the
psychological/mental health of international
students were sadness, moodiness, grief or
depression, anxiety or fear, denial, personality
changes and mood swings, feeling heroic,
euphoric or invulnerable, worry about safety
of self or others, restlessness, vivid or di-
stressing dreams, guilt, feeling overwhelmed,
helpless or hopeless, feeling isolated, lost,
lonely or abandoned, apathy, over-identi-
fication with survivors and feeling misunder-
stood or unappreciated.

The effects/consequences of stress on the
behavioral life of international students were
change in activity levels, decreased efficiency
and effectiveness, difficulty communicating,
increased sense of humor/gallows humor,
irritability, outbursts of anger, frequent argu-
ments, hostile or frustrated, isolating or with-
drawing yourself from others, overreacting to
problems, overdoing activities, picking fights
with others, teeth grinding and jaw clenching,
nervous habits (e.g. nail biting), neglecting
duties, inability to rest, relax or let down,
change in eating habits (eating more or less),
change in sleep patterns (sleeping too much or
too little), change in activity performance,
periods of crying, increased use of tobacco,
alcohol, drugs, sugar or caffeine, hyper-
vigilance about safety of the surrounding
environment, avoidance of activities or places

that trigger memories and accident prone.

The effects/consequences of stress on the
cognitive life of international students were
memory problems/forgetfulness, disorienta-
tion, confusion, slowness in thinking clearly,
analyzing, or comprehending, indecisiveness,
difficulty calculating or setting priorities, dif-
ficulty concentrating or learning, limited at-
tention span, poor judgement, anxious or
racing thoughts, constant worrying, loss of
objectivity, fearful anticipation, seeing only
the negative and inability to stop thinking
about a disaster or an incident.

The effects/consequences of stress on the
social life of international students were
withdrawing or isolating from people, dif-
ficulty listening, difficulty sharing ideas,
difficulty engaging in mutual problem solving,
blaming, criticizing, intolerance of group
process, difficulty in giving or accepting
support or help and impatient with or
disrespectful to others.

The stress management techniques/coping
mechanisms used by international students
were physical techniques, cognitive techni-
ques, environmental techniques and spiri-
tual/religious techniques.

There was a significant effect of stress on
the personal, academic, psychological, be-
havioral, cognitive, and social life of inter-
national students.

Stress management techniques employed by
students have a significant effect on the
perception of stress among international
students.

Conclusion
Based on the results of this study it can be

concluded that international students experi-
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ence different levels of stress which has a
devastating effect on them, they have ex-
plored several coping strategies, and manage-
ment is individualized (person-centered) as
the technique that might work for one indi-
vidual might not work for another.

Recommendations

Based on the results of this study:

1. The government should increase the
coverage of health insurance to cover psycho-
logical sessions and antipsychotic drugs.

2. Stress management training should be
incorporated into the syllabus and taught to
students of the universities.

3. Universities, institutions, and other or-
ganizations should reinforce modalities to
enhance the wellbeing of students and their
general feelings of wellness positively.

4. Practical approaches or strategies and
attitudes on acculturation should be adopted
by institutions.

5. Person-centered approach should be
employed in the management of stress as
every individual has a unique experience.

Roles of Health Social Workers in stress
management are:

1. The departments of social work should
educate students on the strategies for self-care
that will help prevent exhaustion during the
period of their studies which can, in turn,
assist them in their preparation towards
working with clients that have undergone
trauma.

2. The social worker is responsible for pro-
viding counseling services through individual
or group therapy to survivors of stress. The

social worker utilizes his or her knowledge in
psychology in providing counseling services
to survivors of stress and other psychological
interventions in collaboration with a psycho-
logist/psychiatrist.

3. The social worker serves as an advocate
for the stress sutvivors in mobilizing diverse
resources to help in combating stress.

4. The social worker provides health edu-
cation to clients on the contributing factors,
effects, and various management techniques
of stress
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Absztrakt

ANASA TORTENETE

A vilag legismertebb és leghatékonyabb tGriigynéksége. Létrehozasat el6relatas és folyamatos
kiizdelmek, olykor el6fordulé kudarcok alakitottak. A szervezet f& feladata az emberrel
kapcsolatos ismérvek atiltetése a vilaglrbe, gy kildetését tekintve is egyedildllonak
tekinthetjik. Létezése azonban nem egyedilalld, hiszen szdmos nagyszabast szervezet
ugyanezen filozéfia mentén jott létre: egy adott feladat konkrét és teljeskord, szabalyozott
végrehajtasa. Latni fogjuk, hogy milyen politikai és gazdasagi erék, személyek, események hoztak
létre, valamint valaszt kapunk arra, hogy miért a legkiilonlegesebb intézmény a maga tertiletén,
hogyan formalta az USA repiiléssel kapcsolatos szervezetrendszerét. A NASA kialakuldsat a
témadt elemezve a vilagir tertletéhez kapcsolhatjuk, azonban, ha mélyebben szemugyre vesszik,
ugy lathatd, hogy egy ilyen szervezet létrehozasara kizarodlag egy kiemelked, mind allami, mind
tarsadalmi, gazdasagi 6sszhanggal rendelkez6 orszag képes. A vilag legismertebb Grszervezete
létrejottének bemutatasa soran nagyon sokat tanulhatunk arrdl, hogyan hozzunk létre
kozigazgatasi és magan szervezeteket, valamint azok megalapozasahoz milyen feltételekkel kell
rendelkezniink. Ennek felismerése el6nyt jelent a dontéshozoknak vagy az adott tertlettel
foglalkozoknak.

Kulcsszavak: NASA, Grigynokség, human kiildetés, szervezetrendszer, Grkutatas, Grreptilés

Diszciplinak: politikatudomany, térténelem

Abstract

NASA is the best known and most efficient space agency in the world. His creation was
shaped by foresight and constant struggles, sometimes failures. The main task of the
organization is to transfer the criteria related to man into space, so we can consider it unique in
terms of its mission. However, its existence is not unique, as many large-scale organizations
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were created along the same philosophy: the concrete and complete, regulated execution of a
given task. We will see what political and economic forces, persons and events have created it
and its centers, and we will get an answer to why it is the most special institution in its field,
how it had been shaped and how it shaped the US aviation-related organizational system.
Analyzing the subject, NASA can be linked to the realm of space. On closer analyzing, it can be
seen that only a prominent country with solid base establishment and social and economic
harmony can create such an organization. In presenting the creation of the world’s best-known
space organization we can learn a great deal about how to create administrative and private
organizations and what conditions we need to have to establish them. Recognizing this is an
advantage for decision makers or those working in the field.

Keywords: NASA, space agency, human mission, organizational system, space research,

space fights
Disciplines: Political science, History

Rezsneki, Zsombor (2021): History of Nasa. Lélektan és hadviselés — interdiszeiplindris folydirat, 111.
évf. 2021/2. szam. 107-116. doi: 10.35404/1.H.2021.2.107

The NASA (National Aaeronautics and
Space Administration) began its operation on
October 1, 1958. On July 29, 1958, the
Congress of the United States of America
("USA” or ”US”) passed the National Aero-
nautics and Space Act.

The Organization was under state control,
but in its structure and in its outward
communication it served civilian purposes
and at the same time created an opportunity
for all states interested in space travel to share
knowledge. This purpose was set out in the
law established by NASA and some of these
declarations were later adopted by the Outer
Space Treaty and the Antarctic Treaty.

U.S. society and lawmakers had the desire to
take the lead role in space travel and to

develop to the furthest extent the disciplines
needed and supported it.

Like all organizations, NASA needed an
infrastructure that consisted of the im-
plementation and creation of forces, assets,
and buildings that had developed in the years
before and in the period that followed. In the
following, let's look at what places and units
were created to help establish NASA’s status
quo.

In Figurel, NASA has 17 institutions that
are directly involved in the organizational
structure. According to their operational
purpose, we can categorize them as the
following.

More importantly (NET1), the Kennedy
Space Center in Florida is being used for a
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Figure 1: Institutions of the NASA (Source: nasa.gov, 2011)

Station
Sandusky, OH

-

Ames Research
Conter
Moffett Field, CA

Laboratory Johnson
Pasadena, CA Conter —
Houston, TX
White Sands
Test Facility
Las Cruces, NM

rocket launch facility. In addition, it is possible
to launch missiles at the Wallops Flight
Facility on Wallops Island, Virginia, but while
in the first case there is a possibility of an
flight beyond the
atmosphere, the latter from Wallops Island of

extraterrestrial  space
is to the upper atmosphere, possibly up to the
altitude of 1000-2000 km of sounding rockets
will be launched and yet cargo is to be planned
for the International Space Station.

Dryden Flight
Research Center
Edwards, CA

Out of the 17 departments, the IV. & V. Fa-
cility, Wallops Flight Facility, Goddard Insti-
tute for Space Studies are to Goddard Space
Flight Center, Michoud Assembly Facility is to
Marshall Space Flight Center, Plum Brooke
Station is to Glenn Research Center, White
Sands Test Facility is to Johnson Space
Center, while the Jet Propulsion Laboratory is
part of the University of California. Thus, the
research is carried out in a total of 11 main

areas.

109



LELEKTAN ES HADVISELES

Without listing the whole structure of the
organizational level, it can be said that all the
scientific work, takes place in these places, is
related to the observation of the atmosphere,
the study of the human body, and the
technical possibilities of space travel. In these
areas, they measure the biological and physical
components of the atmosphere, the impact of
external factors on the human body, and the
design and implementation of engines, bodies,
propellants, and execute the experiment with
other materials and designs in the field of
space-rocket systems.

NASA is headquartered in the capital,
Washington, from where all its units in the

country ate controlled.

The structural origin of NASA

The commencement of the formation of the
organizational structure is related to the pre-
vious chapter.

As early as 1915, the United States
established the National Advisory Committee
for Aeronautics (NACA) (Roger E. Bilstein,
1989), which can be considered as a precursor
to NASA. Then in 1958, it was repealed and
terminated by the law establishing NASA.
However, typically in the internal structure of
the United States, some civilians, as well as
civil soclety organizations and business
corporations, played a significant role in the
creation of NACA. Recognition of aviation-
related factors came primarily from a civilian
perspective but was also closely followed by a
military concentration.

The Wright brothers soon recognized the
potential for aviation advantage after their

initial flight, and the U.S. Navy and the U.S.
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Army had already played a significant role in
the creation of NACA. The Navy provided
the Goddard Space Flight Center division and
the Army Ballistic Missile Agency (ABMA)
division. A number of joint projects have been
launched with NACA. By the way, the U.S.
Air Force was also present at all times since
the beginning. Air Force and NACA jointly
achieved Mach-1 (speed of sound) in 1947
(William J. Bennett and John T.E. Cribb,
2008). Then in a joint program, the U.S. Army,
U.S. Navy, and NACA experimented with the
X-15 as a type Mach 6. At the same time, the
U.S. Navy and the U.S. Air Force launched
their own communications satellite programs
in the 1950s.

However, rather than gradual patching, the
U.S. has sought to create a fixed Establish-
ment clearing to everyone in terms of its
organization and has the full legal capacity to
third parties. Based on this, American space
companies and government research depart-
ments have increasingly annexed. There were
those who came under NASA with his entire
organization and there were those who only
continued to execute certain tasks.

First, NASA was not only connected to
organizations that had been operating so far.
He used and took over the individual re-
searches. NASA relied heavily on the initial
steps then maintained or improved them

* Viking, Polaris missile systems, and the
Vanguard satellite family developed by the US
Navy

* by US Army (ABMA) Jupiter, Juno,
Redstone missile systems, and the Explorer
satellite family
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* the Titan, Atlas, Thor missile systems
developed by US Air Force, as rocket systems
Thor-Delta from 1959 and Atlas-Centaur
from 1960 was developed by NASA itself. As
well as the

Pioneer deep space program launched by
the U.S. Air Force, to explore space in greater
depth.

NASA’s fully self-developed rocket was the
Nova (John M. Logsdon, 1999), which had
been even anticipated as an alternative to
Saturn V in the Apollo (Landing on the
Moon) program. The most, NASA used a
rocket, called the Scout (John M. Logsdon,
1999), during its missions whose draft plans
were also transferred from the design table of

the US Air Force to NASA.

The namesakes

of NASA’s organizational system

In fact, NASA’s current organizational sys-
tem was already available in the first half of
the 20th century, as its ’quasi’ predecessor,
NACA had already dealt with space ex-
ploration continuously. In 1957, half of its
programs were space exploration. Without
deeper analysis, we can’t even tell why NASA
actually had to be created (NET?2).

Nevertheless — acquiting  each
NASA’s lifelong struggle with the Navy, Air
Force, Atomic Energy Commission (AEC),

activity,

and Army, while avoiding duplication, can be
observed both during its formation and
during its later operation. Initially, NASA
relied on DoD (Department of Defense)
systems until it developed its own tools.

The AEC was a similarly big opponent, as
the adaptation of the nuclear program to
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NASA, as a non-governmental organization,
provoked resentment from many leaders. The
AEC brought together all the things involved
in atomic experimentation centrally so it also
served as an example of how NASA could
have been founded and how to focus on a
specific goal to coordinate it through depart-
ments. In 1956, the AEC even had a missile
program. The International Atomic Energy
Agency, proposed by US President Dwight D.
Eisenhower in 1953 and then established in
1957, which regulates the handling of relevant
helped
strenghten its position. However, with the
establishment of NASA, the question was

materials and  experiments, to

resolved breaking through the strict frame-
work of nuclear regulation, and NASA was
also authorized to conduct nuclear testing
alongside to AEC in the event of peaceful
purpose (Linda Neuman Ezell, 1988).

NASA’s formation was rejected by both the
Navy and the Army and it was outcried
unnecessary. Fortunately, a few statesmen,
such as the later US President, texas senator
Lyndon B. Johnson and the real pioneer of the
flight Orville Wright (1971-1948) had pre-
viously supported building a more complex
organization.

Naturally many others opposed the creation
of NASA but this was not unusual. As eatly as
1921, the existence of NACA was shaken as
they wanted to install its means for the
National Bureau of Standardization (NBS)
under the U.S. Department of Commerce and
distribute its task forces to other government
agencies (Alice R. Buchalter, 2014). However,
the
scholars and politicians had prevented this.

coordinated consultations of many
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Who could also resist an initiative where
initially the entire governing board took over
the management of the NACA for no pay-
ment package (Alex Roland, 1985).

In this chapter, I analyze which individuals
and organizations had NASA made up. Aside
from the detailed space exploration programs
I discuss the main individuals and organiza-
tions by which guidelines were set.

By coordinating the work of running
scientists in the US, as well as the hundreds of
German scientists taken over after World War
11, also helped maintain the work programs
that were revealed during the establishment of
NASA.

At the end of the War Werner von Braun,
escaping Hitler’s ‘suicide’ action, surrendered
to the U.S., considered its more favorable
material characteristics as well as greater
opportunities for scientific advancement. Von
Braun will transfer from the U.S. Army
(ABMA) missile research division to NASA-
like missile program Saturn (Steven J. Dick,
2009).

Karman Teodor, a Hungarian-born physi-
cist was attracted to the USA by the Gug-
genheim Fund, who accepted an offer taken
by Caltech (University of California) in 1929
and continued his scientific work thereafter in
Germany. He was able to define most
precisely the demarcation line between Outer
Space and the Earth's atmosphere, which is
still recognized by the scientific profession as
the boundary of Outer Space (NET3).

The work of Samuel P. Langley was already
known to the Wright brothers in the late
1800s so we can truly call him a pioneer of
aviation (Roger E. Bilstein, 1989). He was also

secretary of the scientific Smithsonian Insti-
tution (since 1847) which had been running
many scientific researches on human life for
nearly 100 years by then.

Robert Hutchings Goddard received his
Ph.D. in physics at Clark University (1921). A
few years later he was among the firsts to write
about plans for a liquid-fueled rocket, similar-
ly, that of which was parallel formulated by
von Braun and Russian physicist Tsiolkovsky
(John M. Logsdon, 1999).

Physicist Dr. Joseph Ames, member and
head of the NACA and namesaker of the San
Francisco Moffett area in California which has
been officially named Ames Aeronautical
Laboratory since 1940 (Alex Roland, 1985).

It is clear from the names of the above-
mentioned scientists that they are eponymous
names of each NASA base. This honor was
given to astronaut Neil Armstrong who first
entered the moon in 1969, or astronaut John
C. Glenn, who first orbited Earth in 1962, or
WWII General George C. Marshall, late U.S.
Secretary of Defense.

A common point of the above persons is
that they are all committed to space activities
as are U.S. Presidents Lyndon B. Johnson and
John Fitzgerald Kennedy. Senator John C.
Stennis (Mississippi) also came from political
life.

However, departments have been renamed
several times. Glenn Research Center was
initially named after NACA President George
W. Lewis, as Lewis Flight Propulsion Center,
which held it until its renaming in 1999. As
well as the NACA Muroc Flight Test Unit
(1946), then the Dryden Research Center
(1976) named after physicist Hugh L. Dryden,
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has been renamed Armstrong Flight Research
Center since 2014, in honor of Neil Arm-
strong. Wallops Flight Facility, formerly
known as the Pilotless Aircraft Research Stati-
on (NACA PARS), transferred from the
direction of one NASA center, Langely Re-
search Center, to another NASA center,
Goddard Space Flight Center.

Honestly, we would not be able to list the
merits of contributions by them, but based on
these best
represented space goals naming some bases

American culture individuals

after them.

The companies that makeup

NASA’s organizational system

In this chapter, I analyze the companies and
cooperations involved in NASA’s plans,
experiments, and implementation, in which
the importance of the ’bottom-up’ system —
exceeding the role of the state and the single
idea of administrative organizations — be-
comes visible, as it represents the will of the
whole nation, not a will only from the
direction of government but from society to
promote the development of the nation.

Jet Propulsion Laboratory (JPL) has been in
existence since 1936 and operates under the
management of the University of California.
Primarily, it developed missile engineering
projects for the U.S. Army and had its own
moon and planet program making up decades
of improvements in fuel use (NET4). Only
with JPL thousands of staff and experts have
been transferred to NASA. From the begin-
ning, JPL was actively involved in NASA's
Deep Space Network program developing the

tools needed to explore space.

Experts from the Langely Research Center
(1920), Ames Research Center (1940), Glenn
Research Center (1942) were transferred to
NASA as former divisions of NACA, con-
tinuing their work to date.

The Washington-based Smithsonian Insti-
tution (1846) was established by a group of
scientists in the early 1800s referring its
mission to ‘establishing for knowledge itself’
(Chatles Greeley Abbot, Dsc., 1929). Several
famous French and American Englishmen
were among members of the group, which
numbered a few dozen and were joined by
president Thomas Jefferson, too. It was given
its current name in the mid-1800s and
endowed with specific state goals. However,
its central goal remained to support develop-
ment in all areas of science. At the time of its
establishment NASA, it was involved with
Harvard University in the Explorer satellite
program, the development of the first satellite
system in the United States (NET5).

Dozens of similar associations were formed
in the early 20th century, in which companies
actively took part in developing air and space
transportation (Table 1).

In the present study, I have listed the
companies that still exist and have been
operating continuously for up to 100 years,
however, we can also meet them anywhere by
their name.

The immediate years before NASA was
founded, 1957-1958

In fact, NACA and the U.S. Army already
planned robotic space travel into space, but
how I mentioned in the first section, the
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Table 1: Programs and Projects 1958-1968 (based
on NASA Historical Data Book, 1988)

Vangard project
(1955)

Saturn project (from
1946) von Braun
working group
Moon walker

US Navy & Martin Company (+
Chrysler Corporation)
Rocketdyne, Chrysler
Corporation, Douglas, Pratt &
Whitney, Boeing Cooperation.
Boeing Company & Fastmen
Kodak

Dougles Aircraft, Rocketdyne,
Convait, Lockheed & Bell
Aerospace

Thor (1956) rocket
(payload to orbit) &
Atlas rocket for US
Air Force

Centaur, Atlas-
Centaur rocket
development (1958)
Apollo preparation

General Dynamics, Convair,
Rocketdyne & JPL

North American Aviation
Chrysler Corporation (Stellantis)

Redstone rocket
developement
(1960s)

Titan IL., (1960s,
Gemini)

Ranger capsula
design (1959)
Mercury program
(1960)

Martin Company

Ford Motor Company, JPL &
Universities
McDonnell Aircraft Corporation

exceptional nature of NASA’s goal has been
guided by human space travel from the
beginning. Nevertheless, this would not be
sufficient for exceptionalism and particularity,
as the Air Force had already researched hu-
man-related activities (Man in Space Soonest,
1956), to which it invited the NACA in early
1958 (NET6). Then the Navy and the U.S.
Army tried to come up with a similar program
that was embodied in the ADAM program.
Later, with the formation of NASA, the "Man
in Space Soonest’ program was canceled and
its entire budget was transferred to NASA.
Similarly, ARPA deleted ADAM. Thus, it
became clear again that concentration in civil
space programs had to go to one organization

(NET?).

Even though the above-mentioned prog-
rams were canceled and at the same time
transferred to NASA, DoD bodies played a
prominent role in assisting space travel
making a significant contribution to the
foundation of NASA’s mission. This was
followed by NASA’s Mercury project in the
1960s, which was tasked with proving that
man can live in outer space. US Army missiles
(Redstone,  Jupiter)

implementation of tasks, too. The Gemini

were used for the
program was a continuation of this intention
and its realization was embodied in the Apollo
program.

Based on the facts, it is even more possible
to say that NASA has become a competitor to
its own creators and thetre has sometimes been
fear at DoD bodies about what the next task
will be redirected to NASA.

However, it was clear that NASA remains a
civil corp and its primary goal, as George
Kisitiakowsky President’s Science Advisory
Committee and Manhattan Plan Supervisor
said, was a prestigious task of sending man
above atmosphere space while thinking it was
too expensive and provoking opposition from
many others (NETS). However, its central
goal and human space travel were thought of
as good by several opponents.

In those years the decision of the establish-
ment was seemed to be more than an internal
structural debate. During the International
Geophysical Year in Washington in 1957,
decisions acceded on future developments in
satellite and rocket systems and research of
the upper atmosphere. By the way on the basis
of a report by Lloyd V. Berkner (NET9) and

other organizational reports a new single
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corporation had been needed to be created for
these tasks. In eatrly 1958, the Advanced
Research Projects Agency (ARPA, now
DARPA) was established within the DoD to
oversee all major scientific projects in the
United States. However, following the
establishment of NASA the oversight and
budget for projects on human space travel
have been transferred from ARPA to NASA
(NET10).

In the first full year of NASA (1959), the
United Nations organization COPUOS was
established, as a space commission at United
Nations, to oversee human space challenges
(NET11). At the same time Space Task Group
(STG, 1958) was established at Langley
Research Center overseeing and developing
human space (Mercury, Gemini, Apollo)
programs NET12).

To set up the UN Space Commission
(COPUOS), US has inspected over its birth to
reaffirm the importance of the area on the
rules of the new world order. The NASA
offices are checked and the direct supervision
of their programs is conducted by the
Program Planning Office (1959) at NASA
Headquarters, Washington.

After its establishment, NASA soon began
developing its own FEarth observation
programs, such as the Orbiting Geophysical
Observatory (OGO), the Orbiting Solar
Observatory  (OSO), the Orbital Astro-
nomical Observatory (OAQO) which showed
signs of continuity regarding devices and
means in use and system was fed much by
running works of US Naval Observatory for
nearly 100 years (Steven J. Dick, 2009). Then,

a number of projects were launched in the

1960s that were unrelated to the missile
program such as the Ranger Capsula, the
Surveyor or the Mariner which studied,
photographed, observed the world outside the
‘Barth’ like the Moon, Mars, Venus, and their
environment, by the way, behavior of solar
flares and magnetic fields.

Soon after beginning, NASA started to
shape the space activities of its allies in
accordance with the international relations
enshrined in the Treaty (NASA Act Section
(102) c.) article 7). He has stepped in contact
with space organizations in the UK, France,
Italy, ESRO, Canada, Sweden, the Nether-
lands, Norway, Denmark, and universities in
each country. It also offered close cooperation
to the governments of Mexico, Bermuda,
Australia, Spain, Zanzibar, and Nigeria for the
deployment of the satellite system around the
Earth (Linda Neuman Ezzel,1988).

Summary

The most important goal of my present
study is that NASA became not by chance or
extremely economic power the owner of the
world’s most modern system of space re-
search organizations. This kind of awareness
and power for continuous improvement is
most characteristic of the American people,
without shying away from the pioneering role.
The creation of NASA has been achieved
through a number of debates that have
analyzed the aspects both horizontally and
vertically. Not only the government was able
to fulfill the task but also the civil actors
gradually helped to implement the plans. By
the way, to its own self-created units NASA
felt a lot of energy to help other countries to
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step up on the path of development. Natural-
ly, ahead of the Eisenhower domino principle,
the US supported the individual key countries
for their own benefit, even before they started
to negotiate and compete in the other stage of
the world. At the same time the goal, ratified
in NASA’s basic document that NASA is “for
the benefit of all mankind”, still exists at
present. Despite many countries and organi-
zations feeling differently about NASA they
are constantly meeting this goal, most recently
with a program called Didymos. (Didymos:
NASA's DART planetary defense program to
avert an asteroid with an atomic detonation
in 2022).
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MUHELY, RENDEZVENY
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PSYWAR - VIRTUALIS KIALLITAS

A magyar Nemzeti Tehetség Program
tamogatta a K+F Stadié Kft. ,,Innovacios
Stadium  2020/2021”  (NTP-PKTF-20-
0009) projektjét.

s, EMBERI EROFORRAS
o TAMOGATASKEZELO

EMBERI EROFORRASOK

A (Nemzeti
Tehetség Program

NISZTERIUMA

E projekt keretében megvalésuld egyik
innovativ elem a ,,PSYWAR — kiallits a 1é-
lektani hadviselésté]l” cim@ virtudlis pro-
dukcié — web: www.kpluszf.com.

A kiallitas célja: a lélektani hadviseléssel
kapcsolatos ismeretterjesztés.

www.kpluszf.com

. |
bead e s

A kiallitas harom f& tematikai egysége: 1)
A pszicholégiai hadviselés alapfogalmai és
torténete, 2) az emberi szikségletek és a
PSYWAR, és 3) az attitGdokre irdnyul6
lélektani hadviselés.

A kiallitas kuratora: dr. Mez6 Ferenc; a
szoftvertfejleszt6: Mez6 Kristof Sziriusz.

Ar: a kiallitis megtekintése ingyenes.

Ajanlott korosztaly: 12 éves kortol.

Eszkozszikséglet: billentytizettel és e-
gérrel rendelkezé szamitogép.

A kiallitas alapjaul szolgal6 forrasmi:
Mezé Ferenc (2014): PSYOPS — avagy:
kalandozds a hadak iitidn, a pszicholdgia dsvé-
nyein, a torténelem ditvesztdiben. Kocka Kor,
Debrecen.

Latogassa meg On is a kiallitast!
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HOLGYEK A (HAD)TUDOMANYBAN IS

A K+F Stadié Kft. ,,Holgyek a tudo-
manyban 2020/2021” cim{ tehetséggon-
dozé programot valésit meg a Nemzeti
Tehetség Program (NTP-NEER-20-0009
azonositészamu) palyazati tamogatasaval.

EMBERI EROFORRASOK
MINISZTERIUMA

Nemzeti
Tehetség Program

EMBERI EROFORRAS
TAMOGATASKEZELO

=1

3
~
P

A program keretében a n6k matematikai
és természettudomanyos, mérnoki, infor-
matikai és orvostudomdnyi palydk irdnti
otientaciéjarol is sz6 esett — mely teriiletek
a hadtudomanyokkal is kapcsolatban all-

K+F STUDIO x«.,

hatnak, annak multidiszciplinaris jellegénél
fogva. Minderre azért célszerd felhivni a
palyavalasztas, illetve karriervaltas el6tt
allé holgyek figyelmét, mert a nék katonai
szerepvallalasa, ilyen jellegi karrierlehetd-
sége még napjainkban sem kéztudott.

A projekt keretében jelent meg az a
kiadvany is, amelyben a tudomanyos téren
skereket elér6 holgyeket mutatnak be a
szerzOk:

Mez6 Péter Daniel (Szerk.)(2021): Tudo-
manyos Teljesitményeket elérd holgyekrdl (nem-
csak holgyeknek). K+F Stadié Kft., Deb-
recen.

A kiadvany e linkre kattintva tekinthetd
meg:https:/ /www.kpluszf.com/assets/do
cs/BOOK/KONYV NTP-NEER-20-

0009.pdf

www.kpluszf.com

TUDOMANYOS TELJESITMENYEKET
ELERO HOLGYEKROL

(NEMCSAK HOL

Szerkesztette: Mez6 Péter Daniel
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MEGHIVO A ,,TANULAS ES TARSADALOM?”
INTERDISZCIPLINARIS NEMZETKOZI KONFERENCIARA (2022)

INVITATION FOR ’LEARNING AND SOCIETY’
INTERDISCIPLINARY INTERNATIONAL CONFERENCE (2022)

https://uni-eszterhazy.hu/tanulas-konferencia

SUPPORTER: TAMOGATO:

@ g?h?ﬂ]\g%ED FROM | f’; [ A% NKFLALAPBOL
= | : “f MEGVALOSULO
”""1'&?.'}}:3‘;,‘}.?‘,3,?3?,%“‘" THE NRDI FUND ||I||I NEMZET KUTAISSL, FLEszTEs) ? PROTEKT
HUNGARY MOMENTUM OF INNOVATION i fsiwovadstiem - § ]
AZ INNOVACIO LENDULETE
Mecenattra

MEC_SZ_21_141117
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,TANULAS ES TARSADALOM”
INTERDISZCIPLINARIS NEMZETKOZI KONFERENCIA
(2022)

’LEARNING AND SOCIETY’
INTERDISCIPLINARY INTERNATIONAL CONFERENCE
(2022)

https://uni-eszterhazyv.hu/tanulas-konferencia
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FELHIVAS
INTERDISZCIPLINARIS JUNIOR KUTATOCSOPORTBA
TORTENO BEKAPCSOLODASRA

.
o Tass

-'“Ixozepml\olqsolx BA, BSC MA, MS

HD hallgatok szamara lehe-

" téséget b1ztos1t'm1 arra, hoox a @a]at dlqzaphna]ukon ativel6 kutatisokba

bel\apcqolod]anak putha i
akon eloadhq@sanak :

Szervezd

E tehetséggondozé program a Kocka
Kor Tehetséggondozé Kulturalis Egyesii-
let ,,Felfedezés, alkotas, tanulas — gazda-
gité program” cimi palyazata keretében
valosul meg a Nemzeti Tehetség Program
tamogatasaval (palyazati azonosit6: (NTP-
INNOV-21-0241).

= EMBERI EROFORRAS
o TAMOGATASKEZELO

EMBERI EROFORRASOK
MINISZTERIUMA

A |Nemzeti
Tehetség Program

k- |elen]enek meg, nemzetkom Lontcrenm—

Jelentkezési hataridé:
2022. marcius 1.

Jelentkezés médja: jelen dGrlap kitol-
tése, és elektronikus bekuldése ezen a lin-
ken:

https://docs.google.com/forms/d/e/1F

AlpQILSfvg9oHAKeQWifPcXUsaxVnTI
cu e GeywTOYtpEulhEi2edw/viewfor

m
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