The Norwegian Journal of Development of
the International Science

[m] 7R



BI0JD-IScience

Ne160/2025

Norwegian Journal of development of the International Science

ISSN 3453-9875

It was established in November 2016 with support from the Norwegian Academy of Science.

DESCRIPTION
The Norwegian Journal of Development of the International Science, established in 2016 with support from the
Norwegian Academy of Science, offers a platform for global researchers, academics, and students. Publishing 24
times annually, it covers current science topics. Submitting your article provides exposure to a diverse audience,
enhancing your career. Our commitment to research and SEO ensures timely visibility. Submit to the Norwegian
Journal of Development of the International Science today and join esteemed authors.

Editor in chief — Karin Kristiansen (University of Oslo, Norway)
The assistant of theeditor in chief — Olof Hansen

» James Smith (University of Birmingham, UK)

»  Kiristian Nilsen (University Centre in Svalbard, Norway)

* Arne Jensen (Norwegian University of Science and Technology, Norway)
*  Sander Svein (University of Tromse, Norway)

* Lena Meyer (University of Gothenburg, Sweden)

*  Hans Rasmussen (University of Southern Denmark, Denmark)

» Chantal Girard (ESC Rennes School of Business, France)

* Ann Claes (University of Groningen, Netherlands)

* Ingrid Karlsen (University of Oslo, Norway)

»  Terje Gruterson (Norwegian Institute of Public Health, Norway)

»  Sander Langfjord (University Hospital, Norway)

*  Fredrik Mardosas (Oslo and Akershus University College, Norway)
»  Emil Berger (Ministry of Agriculture and Food, Norway)

»  Sofie Olsen (BioFokus, Norway)

* Rolf Ulrich Becker (University of Duisburg-Essen, Germany)

*  Lutz Jancke (University of Ziirich, Switzerland)

»  Elizabeth Davies (University of Glasgow, UK)

»  Chan Jiang(Peking University, China) and other independent experts

1000 copies
Norwegian Journal of development of the International Science
Iduns gate 4A, 0178, Oslo, Norway

email: publish@nor-ijournal.com
site: https://nor-ijournal.com



mailto:publish@nor-ijournal.com
https://nor-ijournal.com/

CONTENT
ARCHITECTURE

Nazaruk T.

BIOCLIMATIC DESIGN AND ENERGY EFFICIENCY AS
KEY VECTORS OF SUSTAINABLE DEVELOPMENT OF
INDUSTRIAL FACILITIES .ceereieee e 4

ECONOMIC SCIENCES

Ahmadzadeh M., Gurbanova V.

PROBLEMS OF ASSESSING THE STATE OF
ORGANIZATION AND IMPLEMENTATION OF HIGHER
EDUCATION IN THE REPUBLIC OF AZERBAIJAN BASED
ON INTERNATIONAL AND NATIONAL CRITERIA .......... 8

HISTORICAL SCIENCES

Bat-Otgon Zulaa
A COMPARATIVE STUDY OF THE LEADERSHIP TRAITS
OF CHINGGIS KHAN AND MODERN MANAGERS" ..... 18

MEDICAL SCIENCES

Shkiryak A., Khanenko S.,
ASSOCIATION OF METABOLIC SYNDROME
COMPONENTS WITH INTERVERTEBRAL DISC

Suleymanova T.
A COMPARATIVE STUDY OF THE ANTIMICROBIAL
PROPERTIES OF ESSENTIAL OILS OBTAINED FROM

DEGENERATION: REVIEW ....ccooiiiiiieieiieeeeeee e 26  LEMON, FENNEL AND PINE ...ccooeiiiiiiiieeeieiieeeeeeene 42
Shkiryak A., Khanenko S.
VITAMIN D IN PAIN MANAGEMENT ......cccoiiiieeeninnne 35
PEDAGOGICAL SCIENCES
Zhao Long, Wang Rui,
Zhang Lixia, Xue Lihong, Zhang Wei
AN EXPLORATION OF THE APPLICATION OF
ARTIFICIAL INTELLIGENCE IN JUNIOR HIGH SCHOOL
MATHEMATICS CLASSROOM TEACHING................... 45
PHILOLOGICAL SCIENCES

Mustafayeva S.
METAPHOR AS A FIGURATIVE DEVICE AND ITS MAIN
TYPES IN ENGLISH ..o 48

Shakaman Y.
FUNCTION AND CHARACTER OF THE INPUT CONCEPT
AND INPUT WORD.....oiivteieieeeeeteeeee e eeeaen 53

PHILOSOPHICAL SICENCES

Kovtun N., Vitiuk 1., Polishchuk O.

THE MOTIF OF THE POST-APOCALYPTIC CITY IN THE
ARTISTIC PRACTICES OF THE DIGITALIZED SOCIETY:
ANTHROPOLOGICAL AND AESTHETIC ASPECTS ........ 57
Alekbarov I.

THE IMPACT OF TECHNOLOGY ON HUMAN LIFE ...... 62

Kozubaeva A.
GEOPOLITICS, ISLAM, AND GLOBALIZATION: A
CRITIQUE OF RADICAL INTERPRETATIONS................. 64



PHYSICAL SCIENCES
Antonov A. Yurov V., Zhangozin K., Kargin D.
HOW THE LAWS OF PHYSICS CAN BE USED TO BRING INTERCALATION OF GRAPHITE WITH MICROCLUSTER
BACK TO LIFE A PERSON WHO HAS DIED AS A RESULT WATER IN ULTRASONIC AND MAGNETIC FIELD......... 87

OF AN ACCIDENT OR CRIME......coeiiriieiiiiiieieiiieeenennns 69
Abbasov V.
CREATION AND M-THEORY: TOWARDS THE GOD
EQUATION ..oueiiiteieete et eeae 73
SOCIAL SCIENCES

Mukanbet S., Stanalieva G.

INSTAGRAM AS A TOOL OF CiViC JOURNALISM:
ANALYSIS OF YOUTH MEDIA INITIATIVES iN
KYRGYZSTAN ..ottt 100

TECHNICAL SCIENCES
Karapetkov S., Ivanov I.

ON IMPACT THEORY IN TRAFFIC ACCIDENT ANALYSIS



4 Norwegian Journal of development of the International Science No 160/2025
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BIOCLIMATIC DESIGN AND ENERGY EFFICIENCY AS KEY VECTORS OF SUSTAINABLE DE-
VELOPMENT OF INDUSTRIAL FACILITIES

Nazaruk T.
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King Danylo University, lvano-Frankivsk, Ukraine
ORCID 0009-0007-5941-3036

BIOKJIIMATHYHE ITPOEKTYBAHHSA TA EHEPTOE®EKTHUBHICTD K KJIIOYOBI BEKTOPU
CTAJIOT'O PO3BUTKY NIPOMUCJIOBUX OB’€EKTI

Hazapyk T.
Kageopa apximexmypu ma 06yoignuymea,

3axnao euwoi oceimu « Yuieepcumem Kopona JJanuna», m. Ieano-@pankiscok, Yrpaina

Abstract

ORCID 0009-0007-5941-3036
https://doi.org/10.5281/zenodo.15879882

The article discusses the principles of bioclimatic design of industrial facilities in the context of energy effi-

ciency and adaptability to climate change. The influence of architectural and planning solutions, orientation of
volumes, insolation, ventilation, and thermal inertia on reducing energy consumption is analyzed. Particular atten-
tion is paid to integrating natural factors and digital tools (BIM, Scan-to-BIM, microclimatic modeling) in recon-
structing industrial heritage. Model approaches to forming sustainable and functionally efficient facilities adapted
to the Ukrainian climatic context are proposed.

AHoTauis

VY craTTi PO3TIAHYTO NPHHIUNHN OiOKIIMATHYHOTO MPOEKTYBAHHS INPOMHCIOBHX O0’€KTIB Y KOHTEKCTI
eHeproe()eKTUBHOCTI Ta aIaNTUBHOCTI J0 KJIIMaTHYHKUX 3MiH. [IpoaHanizoBaHO BIUIMB apXiTEKTypHO-IUIaHYBaJlb-
HUX PIIIeHb, Opi€HTAIlli 00’ €MIB, IHCOJISIIIT, BEHTUISMII Ta TCIJIOBOT IHEPLIHHOCTI HA 3HIKCHHS CHEPTOCIIOKHU-
BaHHs. Oco0JMBY yBary HpHJIIEHO iHTerpaii npupoaHux daktopis i nupposux incrpymentis (BIM, Scan-to-
BIM, MikpokiiMaTHyHe MOJENIOBaHHS) Y PEKOHCTPYKIIiI0 IPOMHUCIIOBOI CIIaANIMHU. 3alpOIIOHOBAHO MOJENBHI
migxoau 10 GopMyBaHHS CTaUX 1 pyHKIIOHAIBEHO epEeKTUBHUX 00’ €KTIB, alalTOBAHUX JI0 YKPATHCHKOTO KiliMa-

TUYHOT'O KOHTCKCTY.

Keywords: bioclimatic design; industrial architecture; energy efficiency; ventilation; insolation; adaptive re-

vitalization; digital modeling.

KurouoBi ciioBa: GiokimiMaTHYHE NMPOEKTYBAaHHS, MPOMHCIOBA apXiTeKTypa, eHeproeeKTHBHICTh, BEHTH-
JISIITIST; 1HCOTISIIIS; aJaliTHBHA peBiTali3alis; mu(poBe MOICITIOBAHHS.

IMocranoBka mpo6JjeMu. Y CydacHHX yMOBax
r1100aJIbHOTO MOTEIUTIHHS, EHEPTEeTUYHOI KPU3H Ta 3PO-
CTaHHs aHTPOIIOI'€HHOTO HaBAHTAKEHHS Ha JIOBKIILISA,
apXiTEKTypHE MPOEKTYBaHHS MPOMHCIOBUX 00’ €KTIB
BUMarae MpHHIMIIOBO HOBUX MiJIXOJiB, OPIEHTOBAaHUX
Ha CHEProc(EeKTHBHICTh, CKOJOTIUHICTh Ta ajar-
TUBHICTh JI0 KIIMaTHYHUX YMOB. TpaguiliifHi METOAH
MPOEKTYBAaHHS HE BPAaXxOBYIOTh Yy HOBHIH Mipi ITOTEH-
[iaJI IPHPOJHUX PECypCiB, MIKPOKIIMATY TUISHKH Ta
0COOJMBOCTI PETiOHATFHOTO KOHTEKCTY, IO TIPH3BO-
IUTh 1O HEPAIliOHANEHOTO BHKOPHUCTAaHHS EHEprii,
HAJMIPHUX BUTpAT Ha KOHIWI[IIOBAHHS 1 OMAJICHHS, a
TaKOX TIJBHUIEHOTO BYIJICHEBOTO CIiIy BIPOIOBK
JKUTTEBOTO LUKy OymiBimi. BiokmiMaTHYHE MPOEKTY-
BaHHS SIK IHTEPOBaHUN MDKIMCUUIUTIHAPHUHN ITiIXi1]T
JI03BOJIsIE 3a0€3MEUUTH y3TOJDKEHICTh apXiTEeKTYPHO-
MPOCTOPOBUX PILLIEHB 3 TapaMeTpaMH 30BHIIIHBOTO Ce-
PEIOBHINA, 3HWKYIOUH €HEPrOCIIOKUBAHHS, ONITHMI3Y-
09N TEIUIOOOMIHHI TMPOIECH Ta CTBOPIOIOYH KOM-
(hopTHE BHYTpIITHE cepenoBuIie 0e3 HaaMipHOi 3aIexK-
HOCTI BiJI TEXHOI€HHUX CHCTEM.

Oco061MBOT aKTYaIbHOCTI 1151 ITPOOIeMaTHKa HaOYy-
Ba€ y cdepi IPOMHUCIOBOrO OYIIBHHIITBA, I BEIIHKI
IUIOLI, 3HAa4YHI TEIUIOBI HABAHTAXKEHHA Ta CKJIAJHI TEX-
HOJIOTIYHI NPOIECH CTBOPIOIOTH JIOJATKOBI BUKIMKH
JUIs apXiTEeKTOpiB 1 imkeHepiB. biokmimaTnuHi cTpa-
Terii, 30Kpema opieHTais Oy/iBJli 32 CTOPOHAMHU CBITY,
BUKOPHCTaHHS TNPHPOAHOI  BEHTWIALIl, TEIIoBa
IHEpIIHHICTh OTOPO/KYBAIBHUX KOHCTPYKIiH, COHIIE-
3ax¥CHI €KpaHH, 3elicHI MOKPiBIi Ta (hacamu, 31aTHI He
JUIIE 3HU3UTH eKCIUTyaTaliliHI BUTpaTH, a W IiIBH-
IIATH €KOJIOTIUHY CTIHKICTh 00’ €KTIB.

Ha tm Ttpanchopmanii HOpmaTHBHOI 0a3zu y
kpaiHax €Bponeiicbkoro Coro3y Ta BIPOBAKCHHS
MPUHIIMIIB 3eJICHOT0 Kypcy, YKpaiHa Ma€e alanTyBaTi
apXITEeKTYpHY MPAKTUKY MIPOMHCIOBOTO OYyIiBHHIITBA
JI0 BUMOT KJIIMATHYHO OPIEHTOBAHOIrO au3aiHy. Y
LIOMY KOHTEKCTI [10cTa€e norpeda y po3poOii aaanTus-
HUX MOJIeJIEH IPOEKTYBaHHS, SKi MOEAHYIOTh Cy4acHi
mudposi iHctpymentu (BIM, enepromopentoBaHHS,
CUMYJISILIT OCBITIIEHHSI Ta BEHTHIISILIIT) 3 TPUPOIOOPiEH-
TOBaHHUMH PIMICHHSIMH.
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HaykoBa HOBH3HA JOCIPKEHHS TIOJISTa€ y CHCTe-
MaTH3amii Ta KPUTHIHOMY aHaii3i OioKIIMaTHYHUX
CTpAaTeriid, pesIeBaHTHUX A YKpaiHCHKHX KIIMaTH4-
HUX 30H, & TaKOX Y BH3HA4YCHHI apXiTeKTypHO-IIIa-
HYBQJIbHHUX DIlleHb, 110 3a0e3Me4yoTh eHeproedek-
THUBHICTh MPOMHUCIIOBUX 00'€KTIB 0€3 BTpaTH QYyHKIIIO-
HaJIbHOT €()eKTUBHOCTI Ta KCIUTyaTalliiHOT THYYKOCTI.
3Ba)kalouM Ha HEOOXIIHICTh ckopoueHHs1 BUKHIIB CO2
Ta BIPOBAKCHHS TNPHHIUIIB LUPKYJISPHOI €KO-
HOMIKH, JOCHI/DKEHHSI O10KJIIMaTHYHOTO MPOEKTY-
BaHHS Y NPOMHUCIIOBIH apXiTEeKTypi Mae He JIMIIE Teo-
peTu4Hy, ane ¥ MpakTUIHY WiHHICTH IS popMyBaHHS
ApXITEeKTYPHUX CTaHJAPTIB HOBOTO MOKOTiHHS.

MerToro cTatTi € OOTpYHTYBaHHS apXiTEKTYPHHUX
3aca] OIOKIIMATHYHOTO MPOEKTYBAHHS IPOMHUCIOBUX
OyziBenp SIK IHCTPYMEHTY 3a0e3IedeHHs iX eHeproe-
¢extuBHOCTI Ta crajoro (QyHKIIOHYyBaHHA, 3
ypaxyBaHHSIM KJIIMaTHYHUX YMOB, HOPMaTHBHUX BH-
MOT 1 Cy4aCHHUX MPOCTOPOBO-TEXHOJIOTTYHUX PillIeHb.

Matepiaim Ta MeTOaM IOCHiIKeHHA. Y JO-
CII/DKEHHI  3aCTOCOBAaHO METOJ  MOP(QOIIOTIYHOTO
aHaJI3y apXiTeKTYpPHO-IIPOCTOPOBUX pIllIeHb NPOMH-
CIIOBUX OyJiBeNb 3 METOK BHSBJICHHS CTPYKTYpPHUX
€JIEMEHTIB, SKi 320€3MeUyr0Th O10KITIMaTHYHY alanTa-
mito. MeTox pyHKIIOHATBHO-TIAHYBAIEHOTO MOJICITIO-
BaHHS BHUKOPHCTOBYBaBCSA U PO3POOKM BapiaHTIB
KOoH(piryparii BHpOOHHYNX 00’€MIB 3 ypaxyBaHHSIM
iHCOMAMI{, TPUPOAHOI BEHTHIIALII Ta TEIUIOBOro 0a-
naHcy. Tako BHUKOPHCTaHO METOJl TUIOJIOTIYHOTO
y3aralpHeHHs Uil Kiacudikamii  apXiTeKTYpHHX
pillleHb BiAMOBIIHO 10 KITIMaTHYHUX 30H, OpPi€HTAIlii Ha
JUISHI Ta XapakTepy TEXHOJOTIYHMX IpoleciB. 3a-
CTOCYBaHHS LIUX METOJIB JIaJI0 3MOT'y C(OPMYJIIIOBATH
MPUHIUITH THTETpallii O10KIIMATHYHIX CTPATETiH y Cy-
YyacHe TIPOEKTYBAaHHS IPOMHCIOBHX OO0 €KTIB 3
ypaxyBaHHSIM €HEproeeKTUBHOCTI, TEXHOJIOTIUYHOT
JIOTIKH Ta YMOB JTOBKiJIJIA.

Pe3ynbTaTi JA0CTiIUKEHHS Ta 0OrOBOpPEHHS.
EneproedexTiBHICTE MPOMHUCIOBUX OYIIiBENs € pe-
3yJBTaTOM CKJIQJHOI B3a€MOii 30BHIMIHIX KIIMAaTHY-
HHUX YMOB, apXiTeKTypHHX DIllICHb 1 TEXHIYHUX Tapa-
MmeTpiB 00’ekTa [4]. biokiiMaTHYHE TPOEKTYBaHHS T1e-
penbavae BpaxyBaHHS —cCrHeUU]iKM MIKpOKIIMaTy
TEpUTOpii — CepeAHbOPIYHOI TeMIepaTypHu MOBITpS,
HampsiIMKy —~ BITPiB,  KIUIBKOCTI ~ COHSIYHOTO — BH-
MPOMIHIOBaHHS, BOJIOTOCTi, HAasBHOCTI HPUPOTHHUX
6ap’epis. L{i mapameTpy BU3HAYAIOTH JIOTIKY pO3TaIly-
BaHHS 00’ €MiB OY/IiBIIi, OPIEHTAIIIFO TOJIOBHUX (hacalis,
OpraHi3alito IPUPOTHOTO OCBITICHHS | BEHTHIIALI.

Oco0mmBy ponb Bifirpae Opi€HTAIlis MPOMHUCIIO-
BOro 00’€kTa 3a cTopoHamu cBity. Hampukman, y
KJIIMaTHYHUX YMOBaX YKpaiHH JOLIJIBHO PO3TAILo-
ByBaTH po0O4i 30HM 3 MEPEBAKHUM OCBITICHHSIM 13
MIBAHS, 1[0 3a0e3leuye ONTUMANbHE 1HCOJSIIHHE
HaBaHTAXXCHHS B 3UMOBHI mnepioa. IIporte BiiTKy ne
BUMarae 3aCTOCYBaHHS COHIIE3aXHUCHHX €JIEMEHTIB, Ta-
KUX SIK TOPU3OHTalIbHI Jamedn, 3eneHuil dacan abo
iHepIiliHe CKIIiHHA. BaXkJIMBO TakoXX BpaxoByBaTH Ce-
30HHY MIHJHMBICTh TEMIIEpaTyp, ajKe HPOMHCIIOBI
00’€KTH 4acTO MAIOTh BEJIHMKI 00’ €MH Ta BIAKPHUTI IPO-
CTOpH, J1¢ TPaTUIliifHi CHCTEMH OOIrpiBY UM OXOJOJ-
JKEHHA € MaJoe(eKTUBHIMHU a00 eHeprOBUTPATHIMHU.

[HIIOFO KPUTHYHOIO YMOBOIO € MOBITPOOOMIH. 3a
OlOKJIIMAaTHYHUMU NIPUHIUTIAMA B OYIiBIIi MafOTh OyTH
nependavyeHi KaHaJId IPUPOIHOT BEHTHIIALIL, a TAaKOX
MOXKIIUBICTh KpPOC-BEHTHJIAIII 4Yepe3 HACKpi3Hi Mpo-
TOHH, BEHTIIALIIHI maxTH abo MOBITPOBOAM y AaXO-
BHUX IpocTopax. Bukopucranus eexTy TSru Ha OCHOBI
PI3HMILI THCKY TOBITPS JO3BOJISIE 3HAYHO 3MEHILUTH
BUTPATH HAa MEXaHIUYHy BEHTHIALIO [6]. YV Temiomy
kimiMati (a0 B JITHIH TEpPioa) ONTHMI3YEThCS PO3-
MIIIICHHS OTBOPIB HA BUCOTI, IO CIIPHUSIE CPEKTUBHOMY
BUBE/ICHHIO TIEPETPITOTO MOBITPS.

Takox ciil BpaXOBYBaTH TEIUIOBY iHEPLiHHICTH
OTOPOJIKYBATBHUX KOHCTPYKIii. MacuBHI MaTepianu
3 BUCOKOIO TETNTOEMHICTIO (HanpuKIa:, OeToH 3 BOyI0-
BaHUMH (ha303MIHHAMH MaTepialaMi) MOXYTh HaKO-
MUYyBaTH TEIUIO BIEHb 1 BimmaBatu ioro BHOdi. Lle
0COOITMBO KOPHCHO ISl JOOOBOTO OajaHCy TemIiepa-
Typ Y HEONaJIOBaHUX 200 HaIliBOMAIIOBAaHUX BUPOOHU-
4uX 3ayax. TaKuM YHMHOM, Y3TOMKEHHS apXiTeKTypHOT
KOHIrypaIii 00’ekTa 3 KIIMAaTHYHUMH (HaKTOpaMu
JIO3BOJISIE 3HU3UTH HABaHTAXKCHHS Ha IH)KEHEPHI CH-
cTeMH, a oOmKe — 3abe3meunTH  e(deKTHBHE
(YHKIIOHYBaHHS 3 MEHIIMH BUTPATaMH €HEPTil.

BiokmimaruuHi cTparerii B apXiTekTypi — e Habip
IIPOCTOPOBO-KOHCTPYKTHUBHUX PillIeHb, IO 3a0e3medy-
I0Th MiHIMaJIbHE BUKOPUCTAHHS €HEPropecypciB depes
aJanTariio A0 KIMaTHIHUX YMOB. Y KOHTEKCTi Ipo-
MHCIIOBOI apXiTEeKTYpH 0COOIHBO BAXKIIMBO PO3POOHTH
CUCTEMHUI MiJIXi]] JI0 BIPOBAPKEHHS TAKUX CTPATETii,
SIKI BpaXOBYIOTh CHELUU(IKY TEXHOJIOTIYHUX HPOLECIB,
BeNUKi 00’emMu OyaiBenb, TOTpeOH B IHCONSILIT, BEHTH-
JISIIIT Ta TEIIOBOMY 3aXHUCTi [5].

OjHa 3 KIIFOUOBHX CTpATEriil — inTerparitis 0ydep-
HUX 30H: TaMOypH, TEIUIOBI LILIIO3M, MEPEXigHi mpo-
CTOpH, SIKI 3MEHIIYIOTh TEIUIOBI BTpaTh Ha MEXi
«30BHIIIHE CEPEJOBHIIEC — BHYTPIIIHE CEPEAOBHIIC»
[5]. Takox BaKIMBO 3aCTOCOBYBATH 3€JICHI JaXH Ta
¢acamy, sKi 3HIDKYIOTH TEMIIEPaTypy IOKPIiBIIi, 3aXHU-
IIAfOTh BiJ yIbTpadioneToBoro BUMIPOMIHIOBAHHS, 3a-
TPUMYIOTh JIONIOBY BOJY, @ TaKOX CHPHUSIOTH
MIKpOKJIIMaTHYHI# cTa0imi3aii.

Opra#ni3aiiist IPUPOIHOrO OCBITICHHS — III€ OHA
CTpaTerisi, IO MOETHYE (YHKIIOHATIBHY Ta CHEepre-
TUYHY €(eKTHBHICTb. 3aCTOCYBaHHS  CBITJIOBUX
JIIXTapiB, BEpXHHOTO OCBITJICHHS, CBITJIOBIJOMBHUX 1O~
BEPXOHb 1 HAIMIBOPO30pUX MarepianiB (HAIPHUKIA,
ETFE-memOpan) nmae 3Mory MiHIMI3yBaTé BHKOpH-
CTaHHS IITYYHOTO OCBITJICHHS MPOTAroM aHs. Pasom 3
THUM TaKi pillleHHS BUMAaraloTh 30HAFHOTO KOHTPOIIO
Ta 3aXHCTY BiJ] IEPETPIBY BIITKY.

Oco0nmBe 3HAYEHHS Ma€ CTPATeris aKyMyJIo-
BaHHS Ta MEPepO3NOALTY TEeIlia: 3aCTOCYBaHHS CTiH 3
TEPMOMACOI0, BEHTHWIAIIHAX KaMep Yy MiaI03i, HaKo-
MUYYBaYiB TEIJIa B MDKIIOBEPXOBHX MEPEKPUTTSX, a Ta-
KOXX BHKOPUCTaHHS TeoTepMajbHUX KaHaiiB (ground
cooling tubes) /I 0XOJIO/HKEHHS MOBITPS IO HOTO TMO-
TpaIUIIHHS y BUpOOHHUYY 30HY [3].

He wmeHm BaximBy ponb Bifgiiirae 1 ¢opma
OymiBii: KOMIIAKTHICTH 00’e€My (BIZHOILIECHHS ILIOLI
30BHIIIHBOI O0OJOHKK A0 00’eMy OymiBIi), aepoam-
HaMi4Ha ONTHMI3amis (opM, 3aXHCT BiJI BITPY 3a paxy-
HOK JJaHAIMAa(pTHOTO MOJEITIOBaHHs 200 30BHIIITHIX eJe-
MEHTIB — yce Iie 3a0e3neuye 3HIKEHHS BTpaT eHeprii.



6 Norwegian Journal of development of the International Science No 160/2025

3a OMIOMOTOI0 THIIOJIOTIYHOTO aHaJi3y MOKHA BHO-
KPEeMHTH HaOLTBII e(eKTHBHI MOP(OIOTIYHI MOAETI:
naBiibifoHHa 3a0ynoBa 3 OydepHuMH KOpuaopamu,
00’emMu 3 Tario, HaMIBBIAKPUTI MPOMHCIOBI Tajepei
TOLIO.

Omxe, cucTemarusailisi OIOKIIMATHYHUX CTpa-
TETil JI03BOJISIE CTBOPUTH aIAITUBHY MOJIENb IIPOMH-
CJIOBOTO 00'€KTa, IO BIAMOBIAA€ KIIMATUYHUM YMO-
BaM, CIIPHSIE MiABHUIIEHHIO CTIHKOCTI CUCTEMH 1 BOJHO-
yac 30epirae QyHKIIOHATBHY €()EKTHBHICTb.

BrpoBamkeHHss  OiOKITIMATHYHOTO TIIXOAY V
MPAKTUKY MPOMHUCIOBOTO MPOEKTYBAHHS BHUMArae He
JIWIIEe TEOPETUYHHUX OOIPYHTYBaHb, ajne W PO3poOKU
KOHKPETHUX apXiTeKTYPHO-IUIAHYBAIbHUX PEKOMEH-
JaIliif, aJanToOBaHUX IO YKPAlHCBKOTO OYZIiBETHFHOTO
KOHTEKCTy. BpaxoByroun 3MiHH KIIMAaTy, AECTPYKIIIO
iHQPAaCTPYKTYpH BHACTIIOK BIHHU Ta aKTyalbHI BH-
MOTH JI0 €HEpProe(peKTHBHOCTI, JOIIBHO CHOPMYITIO-
BaTH MOJIEITbHI PIlLIEHHS, SIKi MOXKYTb OYTH IHTETpOBaH1
y HOBe OYIIBHHIITBO a00 PEKOHCTPYKIIiIO MPOMHUCIIO-
BUX 00 €KTIB.

Hacamnepen, npu ¢opMyBaHHI apXiTeKTypHO-
[UTaHYBAJIGHUX PIllICHb TOLIBHO TTepeadadyaT BUCOKY
BapiaTHBHICTh TMPOCTOPOBHUX CTPYKTYp. 30Kpema,
BIIPOBAKEHHSI CEKINiHOI opraHi3aiii, 0a3oBaHOi Ha
NPUHIKIAX MOJYJIBHOTO MMPOSKTYBAHHSI, CTBOPIOE Tie-
peIyMOBH Uil THYYKOTO pearyBaHHS Ha 3MiHY
MIKPOKIIIMATHIHUX TapaMeTpiB OKpeMHx (yHKITiO-
HaJIbHUX 30H. Takuii miaxia 3abe3mneduye He JTUIIE KOM-
¢dopTHi yMmMoBH TmepeOyBaHHs, ajie ¥ eHeproedek-
THUBHICTb 32 PaXyHOK JIOKQJIILHOTO PETyJIFOBaHHS TEILIO-
BUX pEXHMiB. BupoOHHYI mpuMileHHs, BiIIOBIIHO,
MarOTh MPOEKTYBATUCS 3 ypaxyBaHHSIM ITOJILTy Ha 30HU
3 Pi3HUM PIBHEM TEIUIOBOTI'O HABAHTAXXECHHSI, 1[0 YMOXK-
JIMBIIIOE€ BUKOPUCTAHHS KOMOIHOBAaHUX BEHTHIISIIIHHIX
CUCTEM: IPUPOJTHOI BEHTHIIAIIT y OydepHuX abo mepe-
XITHAX TIPOCTOpax, a TaK0K MEXaHIYHOI BEHTHIIALIT —
y 30HaX 3 BHCOKMMH TEXHOJIOTIYHHMH BUMOTAaMH JI0
MOBITPOOOMIHY.

JonaTtkoBo, TOLITHHUM € BITPOBAKCHHS apXiTeK-
TYpHHX €JIEMEHTIB 3 (DYHKIII€I0 PeryiboBaHOi 1HCO-
JIAIi1, 30KpeMa amanTUBHUX (acagHUX CHCTEM, IO
BKITIOYAFOTh PYXOMi JIaMeJTi, COHIIE3aXMCHI KiTeOi0H1
CTPYKTYPH, @ TAKOXX CKJISIHI IOBEPXHIi 3 €IEKTPOXPOM-
HUM TOKPUTTSM, 3JIaTHI 3MIHIOBATH CTYIIHb IPO30-
pOCTi 3alIe)KHO BiJl IHTEHCHBHOCTI COHSYHOTO BH-
npoMiHIOBaHHS. [HTerpamisi Takux pilleHb IOBHHHA
3IIMCHIOBATUCH Ha CTaJil MEpeANpPOEKTHOTO aHai3y,
mo mnepenbavyae AeTanbHE NOCTIHKCHHS COHSIYHOI
eKCITO3MHIIii TUTTHKH, TOOYJOBY COHSYHOI KapTH, aHAI3
KyTa MaJiHHS MPSMIX IPOMEHIB Ta MOJEITIOBAHHS Pid-
HOTO OayaHCy 1HCOJIAIIIL.

OxpeMy yBary BapTO NMPHUIITUTH BUKOPHUCTAHHIO
€JIEMEHTIB JTAHAMA(THOTO MOJCIIIOBAHHS K CKJIa0-
BOT OIOKJIIMATUYHOTO MiAXOMy JO MpoekTyBaHHS. J[o
TaKUX €JEMEHTIB HaJeXaTh HACaKCHHS JHCTSIHUX 1
XBOMHMX JiepeB JUIs OopraHisauii 3aTiHEHHs B JITHIN
nepiof, IWTYy4Hi a00 MPHUPOAHi BOAHI MOBEPXHI (13ep-
KaJia) JUIsl OXOJIOKeHHS! MIKPOKJIIMaTy, a TAaKOX I'PyH-
TOBI Hacuny Ta penbedHi 6ap’epu, 1m0 3a0e3NneuyoTh
BITPO3aXHCT Yy 3UMOBHUH mepioa. Bcei mi koMmoHeHTH
MOBHHHI OyTH YaCTHHOIO €IWHOi IHTETPOBAHOI CH-

CTeMH, sIKa 00’ €THy€ apXiTEKTypY, iHKEHEpito Ta eje-
MEHTH YpOaHICTHYHOTO CepeloBHUINa, 3a0e3Meuyroun
LITICHICTh eHeproe(eKTUBHOTO PIlIEHHS Ha BCIX PiB-
HSX MIPOEKTyBaHHS [2].

Y KOHTEKCTi pEeKOHCTPYKIIil HasBHUX MPOMHCIO-
BUX OO'€KTIB PaJSHCHKOTO MEpioay, IO 3HAYHOIO
Miporo (opmyroTh iHAycTpiaNibHUKA (GOHA Cy4acHOl
Ykpainu, 0coONMBO BKJIMBUAM € 3aKJIAJCHHS €TaIliB
KOMIIJIEKCHOTO €HEProayAuTy Ta peajti3amii MpuHINIIB
amanTuBHOI peBitamizanii [1]. Cy4acHi nudposi iH-
CTPYMEHTH, 30KpeMma iH(opMarliiine MOJICITIOBaHHS
Oyniens (BIM), TexHOMNOTi TPHBHMIPHOTO CKa-
HYBaHHS 3 MOJaibIM TpaHchepom y BIM-monmemi
(Scan-to-BIM), a Takox mporpaMHi 3aco0u AJsl CUMYy-
Tl MIKPOKITIMAaTHYHUX MPOIIECiB, HANAIOTh 3MOTY
e(hexTHBHO IHTerpyBaTé OiOKIIMAaTH4HI CTpaTerii y
mpocTip 6e3 BTpatu (PyHKI[IOHAIEHO-EKCILTyaTaIliitHO1
IIHHOCTI 00’ekTa. [le BigKpUBa€e HOBI TOPU30HTH IS
CTaJIOr0 MEePEOCMHUCIICHHSI TTPOMHUCIIOBOT apXiTEeKTyp-
HOI CIIaIUIVHH.

OTtxe, 3alpOIIOHOBAHI  apXiTeKTypHO-ILIA-
HyBaJlbHI pexoMeHnauii (GopMyIOTh MIATPYHTS IS
CTBOPEHHS a/IallTUBHUX, €HEProe()eKTUBHUX 1 CTaIINX
MIPOMUCIIOBHX 00 €KTIB, AKi BiAMOBINAIOTH MOTpedaM
HaIllOHAJBLHOI EKOHOMIKH Ta BUKJIMKAM X XI CTOITTS.

Takum duHOM, OlOKIIIMAaTHYHE TIPOEKTYBAHHS Yy
MIPOMUCIIOBIA apXiTeKTypi BHCTYyNae KIIOYOBUM iH-
CTPYMEHTOM 3a0e3leueHHs eHeproe(eKTUBHOCTI Ta
CTaJIOro PO3BHUTKY B YMOBaX 3pOCTAIOUHX KIIIMaTUUIHHX
i pecypcHux BUKIUKIB. [IpoBenene mocmipKkeHHs 3a-
CBIIYMJIO, IO IHTErpalisi apXiTeKTypHO-KIIIMaTHIHIX
CTparterii — Takux sik opieHTanist OyiBelb, IPUPOAHA
BEHTWISALIS, THCONSIIIMHMHA 3aXUCT 1 BHUKOPHCTaHHS
TEPMOIHEPIIHHUX MaTepiaiB — JO3BOJISIE CyTTEBO 3HU-
3WTH eKCIDTyaTaliliHi BUTPATH W TiIBUIIHNTH SKICTh Ce-
penosuia. Ha ocHOBI aHanizy 3alporoHOBaHO THUIIOBI
apXiTEeKTYpHO-TUIaHYBaJIbHI PIICHHS JUIS MPOMUCIIO-
BHX 00’€KTIB y TOMipHOMY KJTiMaTi YKpaiHH.

Ha namry mymKy, Ha eTami TepemnpOeKTHOTO
aHalizy OOOB’S3KOBO  BpPaxXxOBYBATH MIKpOKJIIMAT
JIJISTHKA Ta BUKOPHCTOBYBATH LU(POBI 1HCTPYMEHTH
JUTSE MOJICIFOBAHHS CHEPIeTUYHOT MOBEAIHKH 00’ €KTa.
B ymoBax pekoHCTpyKILii pagsHCBKHX MPOMHCIOBHX
OyaiBenb JOLIJIBHUM € TIOCTYIIOBE BIPOBA/KEHHS
OIOKJIIMATHYHHX CIIEMEHTIB Yepe3 pPeBiTatizaliro 000-
JIOHKH, MOJEpPHI3aIlif0 BEHTWIALI] Ta BUKOPUCTAHHS
MIPUPOJTHOTO OCBITJICHHS. BapTo Takox meperisHyTH
HOpPMaTHBHY 0a3y 3 ypaxyBaHHSM NPUHIUITIB aIarTHB-
HOCTI, €EKOJIOTTYHOCTI i KIIMaTHYHOI CTIHKOCTI.

[Momampmmmi mOCHiMKEHHS IOIIBHO CIPSIMYBaTH
Ha TUIOJIOT13aMi0 O10KTIMaTHYHUX PIlIeHb IS PI3HIX
rajy3eil IpOMUCIIOBOCTI Ta iIHTerpailito 010apXiTeKTyp-
HUX TPUHIUIIB Y JIepXKaBHI CTaHAAPTH SHEProolai-
HOro OyJlIBHUIITBA.
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Abstract

The purpose of the study is to assess the status of the implementation of the obligations undertaken by the
Republic of Azerbaijan in the field of organization of higher education within the framework of the Bologna
process and its adaptation to the European model in 2005-2025. The relevance of the study is determined by the
need to modernize the national higher education system in the near and medium term and increase its
competitiveness. The methods of logical analysis, identification, and critical comparative analysis were used in
the study of the problems of assessing the state of organization of higher education. The necessity of resolving the
contradictions between the current and future state of higher education in the Republic of Azerbaijan is revealed
with the help of the scientific-regulatory construction of the assessment of the state of organization and
implementation of higher education in the Republic of Azerbaijan according to international and national criteria.
Strengthening state control over the quality of education has acquired special importance in order to bring higher
education in the Republic of Azerbaijan into line with the principles of the international and pan-European
education system. Thanks to the institutional measures taken, illegally operating universities, branches of national
and foreign universities have been liquidated, and low-quality personnel training in private universities in the field
of law has been terminated. The study confirms the necessity of adding norms defining indicators of competence
of faculty deans and teachers of specialized departments to the Bologna Declaration and national legislation in
order to improve the quality of education in political, law, economics, sociology specialties in higher education
institutions. The practical significance of the study is determined by the possibility of assessing the quality
indicators of the organization of higher education in any specialty with the help of the regulatory structure proposed

by the author.

Keywords: higher education, Bologna Declaration, requirements, obligations, quality.

Introduction

After the official document on joining the Bologna
Process was signed by the Minister of Education of the
Republic of Azerbaijan on May 19, 2005, favorable
conditions were created for the modernization of the
national education system, especially the integration of
higher education institutions into the European Higher
Education Area. The main goal of modernization of
higher education is to integrate it into the European
educational space by preserving the values inherent in
the national and spiritual traditions of the country's
higher education system, establish its content in
accordance with the principles of the Bologna process,
ensure its attractiveness and competitiveness, meet the
emerging demand for highly educated personnel in
accordance with the development requirements of the
country's economy, as well as create human resources
potential in accordance with the requirements of the
information society and knowledge-based economy
and form an economically and socially efficient higher
education system in order to provide the population
with opportunities to receive higher education that
meets modern requirements [1]. The following goals
have been set to justify institutional measures to ensure
the implementation of this goal:

- Integration of Azerbaijani higher education into
the European Higher Education Area;

- Improving the quality of higher education;

- Alignment of the organizational and legal
foundations of higher education with the requirements
of the Bologna system;

- Mutual recognition of qualifications and
diplomas;

- Introduction of the credit system;

- Facilitation of mobility and employment of
student and teaching staff between countries joining the
single European Higher Education Area;

- Ensuring the attractiveness of higher education
institutions.

The research problem.

The problems of implementing the goals that
ensure the modernization of higher education in the
daily activities of higher education institutions in the
Republic of Azerbaijan are in the focus of attention of
state authorities. The provision put forward by the
President of the Republic of Azerbaijan Ilham Aliyev
in the content “We must transform our material values,
economic potential into human capital” is of great
importance for assessing the decisive role of education
in the formation of highly intelligent human capital and
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building a strong economy in the 21st century, as
declared by the UN. In 2005-2025, a national legal
framework was created within the framework of the
state's institutional and legal policy, ensuring the
alignment of the activities of higher education
institutions with the requirements of the Bologna
process; international conventions on the protection of
human rights and freedoms, cooperation in the fields of
culture, education, science and information were
approved. In modern times, the issue of establishing
direct relations by higher education institutions with
scientific and educational institutions, organizations,
international organizations and funds of foreign
countries on the basis of international agreements to
which the Republic of Azerbaijan is a party, concluding
bilateral and multilateral agreements on cooperation, as
well as implementing other forms of cooperation, is
reflected in the Law of the Republic of Azerbaijan "On
Education".

The directions for solving problems related to the
development of the higher education system in the near
and medium term are substantiated in the “State
Program  on Increasing  the International
Competitiveness of the Higher Education System in the
Republic of Azerbaijan for 2019-2023” (approved by
the Decree of the President of the Republic of
Azerbaijan dated November 16, 2018), the “State
Program on Youth Education in Prestigious Higher
Education Institutions of Foreign Countries for 2022-
2028” (approved by the Decree of the President of the
Republic of Azerbaijan dated February 28, 2022), and
“Azerbaijan 2030: National Priorities for Socio-
Economic Development” (approved by the Decree of
the President of the Republic of Azerbaijan dated
February 2, 2021). Thanks to the application of national
education legislation norms, which are based on
international conventions on human rights and other
international treaties to which the Republic of
Azerbaijan is a party, and which envisage integration
into the world education system based on the priority
of national-moral and universal values in the field of
education, a number of achievements have been
achieved in the field of adapting the higher education
system of Azerbaijan to the education of European
countries. In accordance with the requirements of the
Bologna process, the European Credit Transfer System
is applied in higher education institutions; three-level
training of specialists, scientific and scientific-
pedagogical personnel (bachelor's degree, master's
degree, doctoral degree) is implemented; student
exchange is carried out within the framework of
internationally accredited educational programs,
including the TEMPUS, ERASMUS programs of the
European Union and the Mevlana programs of the
Republic of Turkey, and the knowledge and experience
of students in the field of mastering and applying digital
technologies are expanded.

In order to assess the results of the modernization
of higher education in the Republic of Azerbaijan in
2005-2025 based on the Bologna process, it is
necessary to study the status of the implementation of
the obligations undertaken by our republic by joining
the Bologna system, such as improving the quality of

education and adapting it to the European education
model. The Bologna Declaration confirms the
implementation of European cooperation in ensuring
the quality of education and the necessity of its
assessment based on comparative criteria and
methodologies [7]. According to Article 9 of the Law
of the Republic of Azerbaijan "On Education”, the
quality level of education is determined in accordance
with the principles of the international and pan-
European education system based on the state
educational and professional standards adopted in the
country and in accordance with the relevant quality
indicators system for educational levels (educational
programs, level of preparation of applicants, material
and technical base, infrastructure, information
resources, professionalism and scientific and
pedagogical level of educators, progressive educational
technologies, etc.). From the comparative scientific
analysis of the article of the law determining the quality
level of education, it is possible to see that the
effectiveness of personnel training in educational
institutions directly depends on the professionalism and
scientific-pedagogical level of educators, and the
competitiveness of graduates in the national and
international labor market. The “Action Plan” on the
implementation of the “State Strategy for the
Development of Education in the Republic of
Azerbaijan” (approved by the Decree of the President
of the Republic of Azerbaijan dated January 19, 2015)
considered the application of higher education
standards that support the transformation of higher
education institutions into  education-research-
innovation centers and ensure the training of
competitive specialists as a strategic goal.

The practical implementation of the norms of the
Bologna Declaration, the Law "On Education” and the
State Strategy for the Development of Education on
improving the quality of higher education creates a
basis for adapting the activities of higher education
institutions to European education. If we pay attention
to the content of the indicated norms, thanks to their
implementation, it may be possible to increase the
international competitiveness of the higher education
system in the republic and implement international dual
diploma programs. However, it is impossible to achieve
the application of generally binding legal norms
established in the legislation without creating
appropriate implementation mechanisms.

Main issues of research

Critical assessment by experts of institutional
measures implemented within the framework of the
concept of internationalization of higher education in
the Republic of Azerbaijan attracts attention. Professor
of Baku State University Mammadov J. believes that
this is a system that requires too much labor and too
many staff. The Bologna education model did not bring
any innovations to the high level of education and
knowledge of students [14].

Factors that negatively affect the quality of higher
education:

- the lack of compliance of teaching staff with
modern educational requirements;
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- the obsolescence of educational materials and
their failure to meet modern requirements;

- the lagging behind of educational programs and
their failure to meet real requirements;

- the existence of serious discrepancies and
differences in content between theoretical education
and the future practical activity of a specialist;

- the absence of advanced world practice in the
scope of education;

- the lack of a sufficiently clear understanding of
the requirements of the general labor market in society,
including among the educational community;

- the inadequacy of the process of modernization
of education to the changes taking place in socio-
economic life;

- the failure to completely solve the problems of
financing educational activities;

- the slow process of forming a real competitive
environment in higher education [15]. According to
official data, the diplomas of about half of Azerbaijani
citizens studying abroad are not recognized in our
republic. Recognition of diplomas of Azerbaijani

universities abroad and diplomas of foreign universities
in our country still remains one of the main problems
related to higher education [8].

In order to study the situation in the higher
education system, taking into account the above-
mentioned provisions requires the existence of
problems that need to be solved in the field of adapting
higher education to the requirements of the Bologna
process. When clarifying the reasons for the emergence
of these problems, it is necessary to conduct a
comparative analysis of the legislation of the Republic
of Azerbaijan on higher education and legal documents
regulating the Bologna process, and in particular, the
recommendations of the Bologna Process Monitoring
Group. The table below presents statements adopted at
the meetings of the ministers of education of the
member states on the areas of activity implemented in
accordance with the requirements of the Bologna
process in 2005-2024 and information on institutional
reform measures implemented in the Republic of
Azerbaijan.

Tablel 1

Assessment of the state of organization and implementation of higher education in the Republic of Azerbaijan on
international and national regulatory and legal bases

Advisors to the Ministers of Education of the Member
States

Institutional reforms and measures implemented in

Conference Basic provisions on the
communiqués, organization of the Bologna

declarations educational process

the Republic of Azerbaijan within the framework
of the Bologna Process

1 2

3

-Encouraging mobility for the
improvement of the qualifications
of students, graduates, and staff;

- Adapting qualifications to the
requirements of the modern labor
market.

Sorbonne
Declaration
(1998)

- Thanks to the implementation of the norms of the
Law "On Education” in force from 1993 to 2009
regarding the structure of the education system,
levels and degrees of higher education, and
international cooperation in the field of education,
the foundation of an education system in line with

diploma supplements;
higher education system;

as a means of increasing mobility;
Bologna 9 Y

Conference

(1999) movement of students and teachers

comparable criteria
methodologies;
- Strengthening the European

dimension of higher education

- The use of a clear, transparent and
comparable degree system with

- The introduction of a three-cycle
- The adoption of the credit system
- Encouraging mobility for the free
- The development of European
cooperation in the field of quality

assurance with a view to developing
and

international standards has been laid in Azerbaijan.

- On May 19, 2005, the Bologna Declaration was
signed and adopted by the Republic of Azerbaijan.

- The Law “On Education” (June 19, 2009)
established the norms for the organization of higher
education, including specialization, education
system, quality level of education, educational
program, and higher education, thus creating an
institutional basis for the modernization of the
national education system based on the principles of
the Bologna process.

- The action plan for the implementation of the
provisions of the Bologna Declaration in the higher
education system in 2006-2010 was approved
(Order of the Minister of Education No. 15, January
16, 2006)

-Lifelong learning;

- Recognition of students as active
and equal partners at all stages of
the Bologna process;

- Taking into account the social
aspects of higher education;

- Implementation of joint degree
programs of new perspectives and
profiles of cross-border education;

Prague

Communiqué
(2001)

of the
assurance mechanism.

- Organization of continuous work
accreditation-quality

- The structure of the minimum state requirements
for the content and level of bachelor's training was
approved (Order of the Minister of Education No.
251, April 18, 2006)

- The model Regulation on the organization of
education in higher education institutions with a
credit system was approved (Order of the Minister
of Education No. 264, April 20, 2006)

-New generation state standards have been
introduced for directions (specialties) in accordance
with the minimum state educational requirements
for the content and level of bachelor's training
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Berlin
Communiqué

(2003)

-Ensuring the quality of education:
program  evaluation,  external
expertise, student participation in
procedures and publication of
results, the existence of an
accreditation system, international
partnerships,  cooperation  and
participation in networks.

- Degree structure: adoption of a
two-cycle system, introduction of a
credit system, recognition of
degrees;

- Expanding the participation of
students as equal partners in the
management of higher education;

- Developing the dimensions of
European higher education;

- Lifelong learning;

- Improving the attractiveness of the
European Higher Education Area;

- Monitoring the progress of the
implementation of the parameters of
the Bologna Process

Bergen

Communiqué
(2005)

-Implementation of a three-cycle
structure of academic degrees -
bachelor's, master's and doctoral;

- Ensuring quality through the
systematic application of internal
mechanisms of higher education
institutions;

- Adoption of standards and guiding
principles of quality assurance in
the European Higher Education
Area,;

- Approval of European ideas on
quality assurance based on national
expertise;

- Recognition of degrees and
periods of study, joint degrees;

- Harmonization of doctoral level
qualifications with the Common
Framework of Qualifications of the
European Higher Education Area -
supporting student mobility based
on outcomes in education.

London

Communiqué
(2007)

-Integrating a broad base of
European research based on higher
education;

- The link between higher education
and scientific research should be
the hallmark of European higher
education.

- Providing great education to a
large number of people;

- Recognizing the responsibility of
universities to society;

- Preparing to cope with global
challenges.

Leuven

Communiqué
(2009)

-Achieving equality in higher
education;

- Lifelong learning;

- Graduate employability;

- Student-centered learning;

- Linking higher education with
research and innovation;

(Order of the Minister of Education No. 639,
September 4, 2006)

- Amendments have been made to the Model
Regulation on the organization of education in
higher education institutions using the credit system,
and this document was approved by the Order of the
Minister of Education dated August 23, 2007.

- Decree of the President of the Republic of
Azerbaijan on some measures related to the
integration of higher education institutions into the
European Higher Education Area (January 31,
2008).

- The Ministry of Education, the European
Education Rights Association and the Azerbaijan
University of Languages held an international
seminar on “Quality Assurance in Higher
Education” (April 10, 2008).

- The sample of the Diploma Supplement “On
Higher Education” (Bachelor/Master) was approved
(August 8, 2008) based on the model of the
“Diploma Supplement” developed by the joint
working group established by the Council of
Europe, the European Commission and
UNESCO/CEPEC.

- State accreditation of higher education institutions
continued and 11 higher education institutions were
accredited in 2007-2008.

- Serious changes were made in the stages of
implementation of the first and second cycles of
higher education and in the field of implementation
of the third cycle of higher education, and the
regulatory and legal framework was updated.

- In 2007-2009, conceptual provisions were
developed on the recognition of degrees and
gualifications, the introduction of the Diploma
Supplement, the national application of the
principles of the Lisbon Recognition Convention
on the Recognition of Diplomas, the introduction of
the European Credit Transfer System, and lifelong
learning in the field of institutional measures,
measures are being taken to develop and recognize
joint degrees and remove obstacles to the mobility
of students and academic staff.

- Activities in the field of employment of graduates
and cooperation with employers are regulated.

- An internal and external assessment mechanism
has been established to ensure the quality of higher
education.

- The Rules on the mutual recognition of diplomas
“Recognition and determination of equivalence of
qualifications of foreign states in the field of higher
education” (nostrification) are being developed and
applied.

- “State Program on increasing the international
competitiveness of the higher education system for
2019-2023” (approved by the Decree of the
President of the Republic of Azerbaijan dated
November 16, 2018)

- Regulations of the Management Group of the
“State Program on increasing the international
competitiveness of the higher education system for
2019-2023” (approved by the Resolution of the
Cabinet of Ministers of the Republic of Azerbaijan
dated November 20, 2019).
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- International openness of
European higher education;
- Expanding the mobility of
students and scholars;
- Collecting information and
ensuring its transparency;
- Improving public funding and
finding new sources;
- Improving the organizational
structure of the Bologna process
management.

Budapest-

Vienna -Creation of the European Higher

Declaration Education Area

(2010)

Taraz

Declaration

(2011)

- Ensuring the quality of higher
education for a large number of
students, as well as better
preparation of graduates for work;

E’gﬁ;ﬁgqué - Inqreasing student  mobility;

(2012) Adopting a new European Strategy
for mobility in 47 countries, with a
goal of at least 20% of graduates
returning to Europe by 2020 to study
or do an internship abroad
-Development of cooperation in the
field of national qualifications
frameworks and quality assurance;

Yerevan - Mutual recognition of

Communiqué qualifications;

(2015) - Expansion of cooperation in the
field of  development and
implementation of the credit transfer
system.

Astana

Declaration

(2017)

-A three-level system comparable
to the European Credit Transfer
System for 1st and 2nd cycle
degrees within the framework of

Paris %&eE‘uropean Higher Education

(CZ%Tg)Iumque - Compliance with the Lisbon
Convention on Recognition;

- Quality assurance in accordance
with the standards and principles of
the European Higher Education
Area

-Every learner will have equal
access to higher education and will
receive comprehensive support in
completing their education and
training;

Rome - The_ introducti_on of new methods,

Communiqué practices, learning and assessment

(2020) of education closely linked to

research;

- Common frameworks and tools
will  facilitate and  expand
international ~ cooperation  and
reforms, knowledge exchange, and
staff and student mobility.

- Rules for the selection of specialty programs and
education levels of foreign partner higher education
institutions where international dual diploma
programs will be implemented within the
framework of the "State Program on Increasing the
International Competitiveness of the Higher
Education System for 2019-2023" (approved by the
Resolution of the Cabinet of Ministers of the
Republic of Azerbaijan dated November 20, 2019).
-Selection Rules for Azerbaijani citizens studying at
the doctoral level in higher education institutions of
a foreign country within the framework of the “State
Program on Increasing the International
Competitiveness of the Higher Education System
for 2019-2023” (approved by the Resolution of the
Cabinet of Ministers of the Republic of Azerbaijan
dated November 13, 2019).

- Rules for financing the implementation of
international dual diploma programs within the
framework of the “State Program on Increasing the
International Competitiveness of the Higher
Education System for 2019-2023” (approved by the
Resolution of the Cabinet of Ministers of the
Republic of Azerbaijan dated November 20, 2019).
- Resolution of the Cabinet of Ministers of the
Republic of Azerbaijan on determining priority
specialization areas and specialties for doctoral level
education of citizens of the Republic of Azerbaijan
abroad (May 27, 2019).

- The Ministry of Science and Education of the
Republic of Azerbaijan has prepared a contract form
between a citizen of the Republic of Azerbaijan who
has obtained the right to study for a doctorate at a
prestigious foreign higher education institution
within the framework of the "State Program on
Increasing the International Competitiveness of the
Higher Education System for 2019-2023" and a
higher education institution of the Republic of
Azerbaijan that has agreed to conclude an
employment contract with the citizen upon
completion of the education.

- Action Plan on the implementation of the “State
Strategy for the Development of Education in the
Republic of Azerbaijan” (approved by the Decree of
the President of the Republic of Azerbaijan dated
January 19, 2015).

- “State Program for 2022-2028 on the Education of
Young People in Prestigious Higher Educational
Institutions of Foreign Countries” (approved by the
Decree of the President of the Republic of
Azerbaijan dated February 28, 2022).

- Rules on the criteria and procedures for selecting
young people to study abroad within the framework
of the “State Program for 2022-2028 on the
Education of Young People in Prestigious Higher
Educational Institutions of Foreign Countries”
(approved by the Resolution of the Cabinet of
Ministers of the Republic of Azerbaijan dated June
1, 2022).

- Rules for financing education in foreign higher
education institutions within the framework of the
“State Program for 2022-2028 on the education of
young people in higher education institutions of
foreign countries” (approved by the Resolution of
the Cabinet of Ministers of the Republic of
Azerbaijan dated June 1, 2022).
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-Strengthening academic freedom
and institutional autonomy of
educational institutions;

- Ensuring the participation of

Egﬁuniqué stud_ents and staf_f in the governance
(2024) of higher gd_ug:atlon; _
- Responsibility of states for higher
education;
- Social responsibility of higher
education.

- Rules for organizing education in main (basic)
medical education at the bachelor's and master's
levels of higher education institutions using the
credit system (approved by the Resolution of the
Cabinet of Ministers of the Republic of Azerbaijan
dated December 24, 2013).

Source: 1.https://enic-kazakhstan.edu.kz/ru/bologna-prosess/documents
2.https://edu.goo.az/upload/file/boloniya-milli-hesabat.pdf

The main purpose of the comparative scientific
analysis of the state of higher education organization in
the Republic of Azerbaijan based on international and
national legislative provisions is to determine the
adequacy of institutional reforms and measures
implemented in the Republic of Azerbaijan within the
framework of the Bologna process to the requirements
of the Bologna Declaration. The effectiveness of the
organizational and legal measures indicated in Table 1
can be determined only by their compliance with the
following requirements arising from the Bologna
Declaration:

1) Adaptation to the requirements of the Bologna
system;

2) Introduction of the credit system (European
Credit Transfer System);

3) Strengthening the quality control of education;

4) Expanding the mobility of students and teachers
between countries joining the single European higher
education area;

5) Mutual recognition of qualifications, diplomas
and degrees;

6) Adaptation of diploma supplements to the
relevant documents on higher education of European
countries;

7) Achieving employment of graduates;

8) Increasing the international competitiveness of
the higher education system [7].

It is impossible to deny that the solution of the
above tasks within the framework of the Bologna
process plays an exceptional role in eliminating the
factors that negatively affect the quality of higher
education in Azerbaijan. Let us consider the
compliance of the institutional measures implemented
in the Republic of Azerbaijan in 1993-2023 with the
main provisions on the organization of the Bologna
educational process.

Results of logical analysis

The requirement of the Declaration to adapt it to
the requirements of the Bologna Process was realized
through the establishment of norms related to the levels
of higher education, degrees of specialization, quality
level of education, and international cooperation of
higher education institutions in the laws of the Republic
of Azerbaijan “On Education” (October 7, 1992) and
“On Education” (June 19, 2009), which came into force
in 1993-2009, the signing of the Bologna Declaration
by the Minister of Education of the Republic of
Azerbaijan on May 19, 2005, as well as the approval
and implementation of the action plan for the
implementation of the provisions of the Bologna

Declaration in the higher education system in 2006-
2010.

In order to fulfill the obligation of the Republic of
Azerbaijan to implement the credit system (European
Credit Transfer System), a model regulation on the
organization of education with a credit system in higher
education institutions (April 20, 2006) was adopted,
later improved and applied in universities.

In line with the Declaration's requirement to
strengthen control over the quality of education,
measures taken to establish and implement an internal
and external evaluation mechanism to ensure the
quality of higher education should play an exceptional
role in the modernization of higher education at the
national level.

In accordance with the requirement to expand
mobility, measures are being implemented in the
Republic of Azerbaijan to integrate higher education
institutions into the European Higher Education Area,
as well as long-term state programs for young people to
study at prestigious higher education institutions in
foreign countries, and a legal framework is being
created to eliminate obstacles to the mobility of
students and educational staff.

In order to comply with the Declaration's
requirement on mutual recognition of qualifications,
diplomas and academic degrees, the recognition of
degrees and qualifications, the application of the
Diploma Supplement, the application of the principles
of the Lisbon Recognition Convention on mutual
recognition of diplomas at the national level have been
ensured, and organizational and legal measures are
being taken to develop and recognize joint degrees.

In order to increase the international
competitiveness of the higher education system, the
State Program on Increasing the International
Competitiveness of the Higher Education System in
2019-2023 was implemented, serious changes were
made in the stages of implementation of the first and
second levels of higher education and the
implementation of the third level of higher education,
and the regulatory and legal framework was updated.
All of this is of great importance for increasing the
international competitiveness of higher education.

From the above research, it is possible to conclude
that it is appropriate to assume that the institutional
reforms and organizational and legal measures
implemented in the Republic of Azerbaijan in 2005-
2025 comply with the requirements of the Bologna
Process. It should be borne in mind that the norms
regulating institutional reforms and measures are
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established by the Law “On Education”, decrees, orders
of the President of the Republic of Azerbaijan and
decisions of the Ministry of Education. Therefore, in
the future, it is not excluded to conduct an expanded
comparative analysis by assessing the requirements of
the Bologna Declaration and the norms of national
legislation using the authentic interpretation method.

From the preliminary information presented
above, it can be seen that the structure of Table-1 is
characterized by the equivalence of the organizational
and legal measures implemented in the field of higher
education regulation in the Republic of Azerbaijan with
the requirements of the Bologna Declaration. It should
be noted that it is impossible to accept the equivalence
of requirements and obligations in the national higher
education system organized within the framework of
the Bologna process in an absolute form. Therefore, it
should not be considered unusual that the necessary
organizational and legal measures related to the
elimination of obstacles that slow down the
development of the educational process do not comply
with the provisions of the Bologna Declaration and
subsequent communiqués. It should be borne in mind
that any requirement for the organization of education
is satisfied in the manner of fulfilling the obligations of
the other party (i.e., the implementation of
organizational and legal measures). Based on the latter
provision, it is possible to divide all requirements and
obligations related to the organization and
implementation of higher education into two groups:

1. Requirements and obligations based on the
declaration (communique);

2. Requirements and obligations outside the
declaration (communique).

The Prague Communiqué (2001) established the
requirement for the organization of continuous work of
the accreditation-quality assurance mechanism in the
Bologna process. In order to solve the problems related
to strengthening the prestige and attractiveness of
higher education institutions in European countries, the
systematic application of internal mechanisms of
quality assurance in higher education institutions, the
adoption of standards and guiding principles of quality
assurance in the European Higher Education Program,
and the approval of European ideas on quality
assurance on the basis of national expertise were
reflected in the Bergen Communiqué (2005). Within
the framework of the Bologna process, the issues of
organizing the continuity of the quality assurance
mechanism in the higher education system of the
Republic of Azerbaijan were resolved at the legislative
level. According to Article 9.1 of the Law of the
Republic of Azerbaijan "On Education" (June 19,
2009), the quality level of education is determined in
accordance with the principles of the international and
pan-European education system based on the state
educational and professional standards adopted in the
country and in accordance with the relevant quality
indicators system for educational levels (educational
programs, level of preparation of applicants,
information resources, professionalism and scientific
pedagogical level of educators, progressive educational
technologies, etc.).

The Agency for Quality Assurance in Education
and the Accreditation Commission, a responsible body
ensuring the implementation of its main functions, were
established to carry out tasks in the field of assessing
the compliance of the activities of higher education
institutions and the implementation of educational
programs with state educational standards. In the
Republic of Azerbaijan, with the exception of state
higher education institutions, private higher education
institutions operate on the basis of a license in
accordance with the procedure established by the Law
of the Republic of Azerbaijan “On Licenses and
Leases” (March 15, 2016).

State control over the quality of education,
assessment of the quality level of science and education
is one of the main areas of activity of the Ministry of
Science and Education. Within the framework of its
powers, the Ministry ensures the implementation of
control over the quality of education and the
educational process in higher education institutions, as
well as the organization of education in accordance
with relevant state standards [1]. Assessment of the
compliance of the activities of higher education
institutions with the adopted state educational standards
and the requirements of other legal acts in the form of
accreditation allowed the Ministry of Education to take
administrative measures in 1999 to close 18 branches
of wvarious private higher education institutions
operating illegally and to invalidate the diplomas issued
by these branches that had not passed state registration.
In addition, 16 branches and educational centers of
foreign educational institutions that were illegally
established and operated in Azerbaijan were liquidated
by the Ministry of Education [3].

In the accreditation process carried out by the
Ministry of Education in 2010-2017 in order to
strengthen the mechanisms for ensuring the quality of
education in higher education institutions, non-
compliance with the requirements of regulatory
documents, improper organization of the work of
faculties and departments, giving lectures to teachers
without academic degrees, formally filling out
educational journals, forging teachers' signatures,
conducting mass admissions outside the State Student
Admissions Commission, and violating the principle of
financial autonomy were revealed in a number of
universities, and Azerbaijan International University,
Independent Azerbaijan University, Azerbaijan Social
and Political University, Baku Asia University,
Tafekkur University, and Qafgaz University were
closed [3]. In order to improve the quality of education
in the field of personnel training in the field of law,
which is extremely important for the political and
economic life of the state and society, the training of
legal personnel (bachelor's and master's degrees) was
terminated in private higher education institutions
where lectures and training classes were given to
teachers without legal education.

Above, the provision on the emergence of non-
declaratory (non-communicable) requirements and
obligations related to the organization and
implementation of higher education has been
substantiated. It should be borne in mind that the
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requirements expressed in the infinitive form of the
verb in the Bologna Declaration and the communiqués
of the Ministers of Education are of a general nature
(for example, ensuring the quality of higher education,
equality in obtaining higher education, mobility of
students and teachers, etc.). Different approaches are
applied in the partner countries that signed the
declaration to the substantiation of the procedures for
specifying and implementing these requirements. The
text of the Bologna Declaration and the communiqués
of the ministers does not disclose what specific tasks
and implementation procedures are to be fulfilled in the
partner country for any requirement specified, for
example, ensuring the quality of higher education. It
should be noted that when solving the issues of
ensuring and improving the quality of higher education,
the development characteristics of the types of
specialties and scientific fields covered by education
should be taken into account. It is unlikely that
differences will be found between higher education
programs and textbooks of different countries for
specialties corresponding to the exact sciences. From
an analysis of the content of the Bologna Declaration
and ministerial communiqués, it is possible to conclude
that the highest quality higher education is available
only at well-known universities in the United States,
Great Britain, France, Germany, and Italy. The high
prestige of these universities is considered a key factor
in the policies of states, strong advertising campaigns,
as well as in securing employment for graduates in any
country in the world. Taking this into account, wealthy
citizens of partner countries (about 50) prefer to receive
highly paid bachelor's and master's degrees and
diplomas at universities in Western Europe and North
America. It should be especially noted that the ranks of
students from Eastern Europe, Asia and Africa in the
fields of economics, law, politics and sociology in
Western Europe and North America are expanding year
by year. Thus, the policies implemented by states in the
direction of the development of higher education
contribute to an increase in the number of foreign
students in the European and American educational
space, to strengthening the authority of educators
representing that space, and to meeting the labor market
demand for highly educated personnel in partner
countries.

The study shows that the failure to provide for the
requirements reflecting the internationalization of
teaching of political, law, economics, sociology, etc.
subjects in higher education institutions in the Bologna
Declaration and ministerial communiqués leads to
endless difficulties in the regulation of the educational
process in universities of partner countries. The
requirements related to quality in the Declaration and
communiqués cover the modernization of the
organization of higher education at the university level
in general. When assessing the quality of education at
the university level, the performance indicators of
deaneries and departments of faculties are taken into
account. Ensuring the quality of education is the main
task of the deaneries of faculties and specialty
departments. There is a need to establish in the Bologna
Declaration and national legislation not in a general

manner, but in a specific norm the requirements that
determine the quality indicators of the dean managing
the faculty and the teaching staff of the departments.

As mentioned above, as a result of the control
measures taken by the Ministry of Education in 2008-
2016 to bring the practice of training specialists with
higher education in the specialty "Law" into line with
the requirements of the Bologna process, it became
possible to suspend the education of bachelors and
masters of law in private universities and to abolish law
departments. The usefulness of this measure and its
compliance with the interests of the state cannot be
denied. Using the experience of regulating the teaching
of legal sciences, let us consider the issues of assessing
the state of organization of higher education in the
specialty of accounting within the group of specialties
"Economics".

The need to improve the quality of accounting
education in Azerbaijani higher education institutions
within the framework of the Bologna process is
justified by the following provisions:

Firstly, —commercial and non-commercial
organizations with the status of legal entities registered
in the state, in order to fulfill their obligations to the
state and partners (banks, insurers, sellers,
intermediaries), conduct accounting of income and
expenses based on international standards and present
financial statements to users in accordance with the
procedure established by law. Taxes and fees paid by
commercial organizations constitute the main source of
income of the state budget. Public sector organizations
are responsible for the use of funds received from the
state budget for their intended purpose. From this it can
be seen that the state of creation and use of the financial
potential of the state largely depends on the proper
organization of accounting work in enterprises and
organizations.

Secondly, the relations related to accounting,
preparation and presentation of financial statements in
enterprises, institutions and organizations were
regulated taking into account international standards in
2008-2025. In the modern era, in accordance with the
requirements of economic development and the trends
of increasing the financial potential of the state, the
demand for qualified accounting personnel in the labor
market is constantly increasing.

Thirdly, the training of qualified accounting
personnel is provided by higher education institutions
of Azerbaijan and foreign countries. However, it is
observed that the majority of graduates who receive
higher education in accounting do not have the
necessary knowledge and skills to perform the duties of
an accountant in enterprises and organizations. The
main reason for this is that, with the exception of
UNEC-State University of Economics, the teaching
load on accounting and auditing subjects in the
remaining universities is assigned to teachers who do
not have the specialty “Accounting”. These teachers
give lectures by memorizing outdated subject materials
and force students to memorize rather than to acquire
real knowledge. According to Professor Gazanfar
Abbasov, in universities, as a rule, specialists with a
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Ph.D. or a Sc.D. degree in accounting can teach
specialized subjects. [4, p.27]

Fourthly, it is necessary to critically assess and
regulate the issues of compliance of teachers of
accounting  departments of  universities  with
professional and qualification standards, whether they
have a scientific degree and competence in the
accounting specialty. The legal basis for the
implementation of this requirement, which is put
forward outside the Bologna Declaration, is established
in national legislative acts. In paragraph 6.1 of the
“State standard and program of higher education”
(approved by the decision of the Cabinet of Ministers
of the Republic of Azerbaijan dated April 23, 2010), the
quality indicators of educators include:

- to use innovative training, information and
telecommunications, modern  equipment, new
production and pedagogical technologies in their
activities;

- to have a higher education, as well as a relevant
scientific degree;

- to regularly improve their scientific level,
knowledge and skills. It is possible to reveal the facts
of non-compliance at universities with the requirements
for the application of specialty names and codes
approved by the Resolution of the Presidium of the
Higher Attestation Commission under the President of
the Republic of Azerbaijan dated 28.02.2017, Protocol
No. 3-R, “On Amendments to the Nomenclature of
Specialties for Awarding Scientific Degrees to
Scientific and Scientific-Pedagogical Workers in the
Republic of Azerbaijan”. The same Resolution
distinguishes specialty codes and academic degrees for
12 specialty types of the “Economics” specialty group.
However, in many universities, regardless of specialty
and code, teaching of Accounting and Audit subjects is
assigned to teachers with academic degrees in other
specialties. A similar situation has arisen in universities
that train personnel in the “Finance” specialty. Lectures
and training classes on Accounting and Audit subjects
at universities should be conducted only by specialists
with an academic degree in Accounting with code
5303.01. At the same time, it should not be excluded
that a decision on termination of bachelor's and master's
training in accounting and audit specialties should be
made in universities where there are no specialists with
academic degrees in Accounting in the departments.

Overall results of the study

The study of the problems of assessing the state of
organization and implementation of higher education in
the Republic of Azerbaijan according to international
and national criteria can be summarized with the
following provisions:

1. The main goal of the accession of the Republic
of Azerbaijan to the Bologna Declaration is to ensure
the modernization of higher education.

2. The assessment of the state of organization and
implementation of higher education according to
international and national parameters:

a) confirms the need to improve the regulatory
structure of higher education based on the Bologna
Declaration and communiqués of the ministers of

education and b) the legislation of the Republic of
Azerbaijan on the organization of higher education.

3. In order to improve the quality indicators of
higher education, it is proposed to add requirements
(norms) determining the competence compliance
indicators of faculty deaneries and teachers of
specialized departments in universities to the Bologha
Declaration and national legislation.

4. The proposal to reorganize higher education in
accounting, taking into account international criteria,
entrust the teaching load of accounting and auditing
subjects only to specialists with a scientific degree in
the specialty "Accounting”, and at the same time
terminate the training of personnel in the specialty
"Accounting” in universities where there are no such
specialists, is justified.
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"This study explores how the leadership of Chinggis Khaan, the founder of the most powerful empire in
human history, has been examined within the field of management science. The study aims to identify leadership

traits and skills to be learnt from him.
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Introduction

Many studies have been proved the remarkable
success of Chinggis Khaan achieved in a wide range of
policies and actions across various fields, including
politics, society, economy, trade, governance, law, jus-
tice, human rights, family and child protection, military
affairs, armed forces, foreign relations, and diplomacy
during establishment and strengthening the Great Mon-
gol Empire. Based on it, it needs to clarify or study in

details of highlighted leadership traits of Chinggis
Khaan compared to skills of modern managers.

""Characteristics of a Modern Leader: Situa-
tional theory suggests that effective leadership depends
on the specific situation, the chosen leadership ap-
proach, and the characteristics of the followers. Over
time, scholars have identified a wide range of leader-
ship traits and skills through their research works.
These are summarized in below Table 1.

Table 1.
Study findings of leadership traits and skills

Year Scholars

A. Bowde_n, Pr_of of Hair and eye colors, voice, body height and weight are very important to
1929 | South California b

e ecome a leader (Bowden, 1929)

University

Ordue Tead. Scholar Itis beli_eved that a great I_eader can pe defined by fi.ve.characteristics: being
1935 : ’ energgtlc, courageous, friendly, sociable, and d|§C|pI|.ned (Tead, 1935).

Charles Bird, Prof of 79 traits and skills of leader have been determined in about 20 previous

Minnesota University studies done since year of 1904 (Charles Bird)

Rulp Stogdill, Prof of 32 personal charapte_ristics of a Ieagier have been identified through the
1948 Ohia University USA summary of 124_S|mllar nature studied conducted on years between 1904

' and 1948 (Stogdill, 1948)
1955 | R. Stogdill and S. Shartle | Stogdill and Shartle are jointly defined 10 leadership traits in year of 1955
1974 | R. Stogdill The additional traits were defined through summary of 163 studies
' conducted between years of 1949 and 1970 (Stogdill, 1974)
. Their study presents that people are likely follow up 7 leadership traits in

1987 | G. Kausis and B. Posner Mot cases,

Keit Simonton He said _aI_I presidents of Amer_ica_t have had about 100 leadership
1987 psychologist fr’om USA chgracterlstlcs and 115 characteristics owned by Napoleon Bonapart

(Simonton, 1987)
1999 | Brosnahan Special attention is paid on development of particular 7 leadership traits
(Brosnahan, 1999)

2001 | Tom Peters Determined 50 leadership traits and skills (Tom Peters, 2001)
2009 | Warren Bennis Mentioned about 90 traits in own study (Warren Bennis, 2009)

Among these, the version described by Stanford
University Professor Tom Peters was selected for this
study because it was conducted in 2001—a relatively
recent timeframe. This version not only integrates the
findings of previous research but also presents a
broader set of leadership characteristics and skills that
align more closely with the demands of modern
scientific, technological, and social development.
These skills can be considered as representing the

essence of effective leadership. In this respect, they
offer certain advantages over the characteristics and
skills proposed by Professor Warren Bennis in 2009

Tom  Peters identified 50  leadership
characteristics® and skills within the personality
approach. He suggests that by grouping these traits into
related categories, we can better understand the
common qualities of modern leaders.
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Table 2.

Common traits of Modern Leaders

Comr_non Meaning and Content 50 characteristics and skills of leader proposed by
Traits Tom Peters
1.Great idea Vision
2. Strategy thinking 1. Vision and Strategy.
3.Change management 5. Leader changes the chaos into the possibility.
Vision and 4.Non sustainability 12. Leader manages uncertainty.
Strategy management 13. Leader builds the networking.
5.Build networking 42. Leaders are confident that they can change the
6. Trust to change the world.
universe
2. The strong admiration or devotion to a single leader
is often seen as a mark of their success
9. A leader succeeds because of the support and
strength of the people behind them.
1. Charismatic Leadership _10. A leader recognizes the importance of
e interdependence.
2. Accept the diversity ;
. . ) 16. A leader relies on trust.
Leading skills | 3.Build team -
. 17. he leader holds the position as powerful
of others 4.Build trust -
5. Assign power representative _ _
6. Motivation 21. Leaders enjoy collaborating with other leaders.
' 27. For truly pragmatic reasons, leaders like all the
colors of the rainbow.
45. Leaders willingly surround themselves with
individuals who are smarter than they are.
49. A leader encourages you to think independently.
3. Leadership may be a mystery.
1.Self-development 4. Leadership does not diminish talent
' P 8. A leader creates himself.
2. Self-management .
3 Ethics 11. A leader performs_seve_ral tasks at the same time.
: L 15. A leader believes in a sixth sense.
Personal 4.Flexibility
. 18. A leader can forget.
characters 5.Belief and trust
L 22. A Leader has humor senses.
6. Intuition . 1 e
7. Humility 25. Leaders focus on the “intangible”.
' 41. Leaders focus on the “intangible”
8.Humor

46. Great leaders are also great politicians.
48. Leaders are easy learners.

Making decision
and problem
settlement

1.Based on available
information

2.Fast

3.Flexible

4. Pragmatic

5.Risk responsibility
6. Always learn from
mistakes

20. Leaders don't repeat their mistakes.

29. True leaders never prepare for the last war."
31. Leaders promote murderers within their
organizations.

Innovation and
adaptability

1.0Open for new ideas
2.Use technology
3.Continues improvement
4.Promote the changes
5.Combining tradition
with innovation.

14. Leadership is the art for improvement.

23. Leaders like design references.

24. Leaders better knows when design should be
reconsidered.

32. Leaders love the technology.

Communication
and impacts

1.Productive relations
2. Motivation

3. Listening skill

4, Persuasion

33. Leaders radiate inspiration.

39. Leaders like the history.

40. Leaders find ways to make people go far.
43. Leaders need to talk more.

44, Leaders are a good listener.

Organization
and
management

1. Structure and
organization
2.Human resource
management
3.Concentrate on
outcomes

6. Leaders are rarely the best performers.

7. A leader increases results.

19. Leaders involve people from all walks of life in the
work.

28. True leaders are driven by purpose, not just
achievements
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4. Information 30. Leaders must achieve results.
management 35. Leaders manage the communities.
5.Resource management 38. Leadership is the performance.
6. Quality management 47. Leaders perform meaningful work.
1 Justice 36. Leaders prefer the respect.
Ethics and ' 37. Leaders keep their word and deliver on their
8 2.Respect -
Values 3 Lovalt promises.
- Loyaly 50. Leaders know when they leave.
Strength and 1.Perseverance
9 2.Vigor 34. Leaders knows better that power supporting them.
endurance 4
3.Patience
10 | Train incomers l.Traln_the INCOMETS 26. Leaders always educate and train their disciples.
2. Sustainability

Source: produced by author

In addition to personal characteristics, effective
leadership encompasses key qualities such as the ability
to manage people and organizations, solve problems,
make decisions, innovate, implement vision and
strategy, prepare successors, and demonstrate ethics,
commitment, and energy. This demonstrates that a
modern leader must be multifaceted, possessing a
diverse range of characteristics and skills, while also
being well-rounded enough to effectively engage and
influence every aspect of the organization..

Leadership traits of Chinggis Khaan. Many
studies have been proved the remarkable success of
Chinggis Khaan achieved in a wide range of policies
and actions across various fields, including politics,
society, economy, trade, governance, law, justice,
human rights, family and child protection, military
affairs, armed forces, foreign relations, and diplomacy
during establishment and strengthening the Great
Mongol Empire. Therefore, it is required to analyze,

summarize, and clarify the leadership qualities and
skills of Chinggis Khaan based on the findings of
proper studies accordingly.

Chinggis Khaan’s leadership skills, as defined by
foreign scholars: The larger companies recognize that
navigating globalization is the number one challenge
for business leaders in the 21st century where
multinational corporations operate without borders and
globalization is reshaping business dynamics.

This highlights the urgent need for leaders with a
Chinggis Khaan-style approach. As a result, his
leadership style and skills have garnered significant
attention from scholars and have been extensively
studied.

Modern management science has analyzed
Genghis Khan's leadership from various angles, leading
to several key conclusions, which are summarized in
the table below.

Table 3.

Leadership traits and skills of Chinggis Khaan as defined by foreign scholars

1997 - Blenheim Part- 1999 — Kim Jong Rae:

2007 - Mike Yates:

ners:
Leadership skills and
methods of Chinggis
Khan?

Leadership Techniques
of Chinggis Khan?®

4E’s Leadership Frame-
work of Chinggis Khan*

2018 - Forbes Magazine:
Seven lessons of Ching-
gis Khan from Weather-

ford's book®

1. Open-mindedness 1. Practicality

1. Envision — Ability to
foresee

1. Not to control, but to
lead

2. Speed and Strength | 2. Speed

2. Enable -
implement

Ability to

2. Care for others, not
just yourself

3. Building a System

of Trust within the 3. Adaptability and | 3. E_nerglze — Energy to 3. Be visionary
Strength achieve goals
Team
4. New Ideas and | 4. System for 4. Em_powerfG.rantlng 40" | 4. Believe only in
- . - propriate authority to sub-
Solutions Replenishing Capability : yourself
ordinates
5. Trust Built on Shar-
ing Hardships and Joys 5. Be humble
6. Risk-Taking Attempt o Avold  excessive
uxury

7. Change the world, but
do so gradually

Source: produced by author

As seen from the table, modern management scholars have thoroughly examined Chinggis Khaan's leadership
process, identifying key lessons to be learned. These studies have also quantified the frequency with which
Genghis Khan's leadership skills are mentioned, emphasizing the characteristics and skills that appear more than

twice.
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Table 4.
Leadership Traits and Skills of Chinggis Khaan Frequently Mentioned by Foreign Scholars
Trait/Skill Studied Scholars Blenheim Kim Jong Mick Forbes Frequency
Partners Rae Yates

1 Building trust within the group 3 5 4 43
2 Vision 4 — 1 3 4—3
3 Caring for others 4 - 1 3 43
4 New ideas and solutions — 4 2 1 4—3
5 Knowledge and skills 2 2,3,4 3 - 43
6 Speed and strength - 5 2 43
7 Self-confidence — 6 — 4 4—2
8 Simplicity, openness, humility 1 - - 5,6 4—-2
9 Empowering subordinates - - 4 1 4—-2
10 Adaptability - 3 - — 4—1
11 Risk-taking attempts - 6 - - 4—1
12 Changing the world - - - 7 4—1

Source: produced by author

The table findings are represented in Figure as below:
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Figure 1. Leadership Traits and Skills of Chinggis Khaan Frequently Mentioned by Foreign Scholars

Red color presents of the highest frequency, blue
higher, green fair while brown shows of lowest
frequency of leading traits and skills in the figure
respectively.

From this, it becomes clear that the most
frequently mentioned traits include: vision or goal-
setting, the knowledge and skills required to achieve
those goals, the ability to generate new ideas and
solutions, caring for others, building trust within a
team, and the speed and strength needed to accomplish
these goals.

The leadership traits of Chinggis Khaan as defined
by national scholars: The works of our respected schol-
ars have contributed specific findings about Genghis
Khan’s leadership abilities. For example, in his book
‘The Art of Leadership of Mongolian Kings and Lead-
ers' (2009), Dr. Professor D. Lkhaashid highlighted five

key leadership traits of Genghis Khan®. In another ex-
ample, Dr. Professor H. Purevdagva, in his work 'A
Brief Guide to Genghis Khan’s Management' (2004),
listed nine leadership traits that developed in him up
until the age of 18”. In addition, academician S. Naran-
gerel, in 'The Ethics and Religion of Genghis Khan'
(2013), outlined 28 ethical traits and behaviors that
shaped him®. In studying the historical events men-
tioned in the Secret History of the Mongols, English
scholar G.Batkhurel (2011) identified 37 traits and
skills that he called the 'Secrets of Genghis Khan’s
Leadership®. Likewise, academician T. Dorj, in his
work 'The Secret of Genghis Khan’s Leadership Wis-
dom' (2016), defined 10 key traits and abilities'®. All of
these findings are summarized in the table below
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Table 5.
Characteristics and Skills of Chinggis Khaan’s Leadership Most Frequently Mentioned by National scholars
Doctor, Doctor, Doctor
Trait/Skill Professor Professor Professor,G Academician | Academician
Studied ee D. Kh. Batkhurel' S. Narangerel T. Dorj Frequency
Scholar Lkhaashid | Purevdavga (2011) (2014) (2016)
(1999) (2004)
1 Wise 1 8 9 18, 20, 22, 23 5 555
2 | Empathetic 2 4 21 53
Collaborates
3 with others 59 > 6 6 4
4 Flexible 4 5 7 53
5 | Strategic 5 3 18 8 54
foresight
Caring for 2,4,6,16,
61 " people 2 ! 17,20, 26 2,4 —4
7 | Resilient 1 1,10 52
spirit
Attracts
others
8 through 2 10 552
compassion
g | MHiring the 3 4 14 5 54
best people
10 | Truthfulness 4 1,8 2 53
17 | Developing 4,7,8 18 5 553
others

Source: produced by author

The table findings are represented in Figure as below:
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Figure 2.

Characteristics and skills of Chinggis Khaan's leadership most frequently mentioned by national scholars

Skills marked in red have the highest frequency,
skills marked in blue have a high frequency, skills
marked in green have a medium frequency, and skills
marked in brown have a low frequency. Skills marked
in red and blue will have the highest frequency.

In the figure: the attribute "Wise' is the most fre-
quently mentioned attribute in all scholars' research,

while 'Strategic thinking', 'Hiring the best', 'Caring for
people’, and 'Collaborating with others' are attributes
with a high frequency.

Comparative results: Now, compared analysis of
the leadership traits and skills of Genghis Khan, which
are frequently mentioned in the research of both inter-
nal and external scholars.
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Table 6.

Comparative Results of the Leadership Traits and Skills of Genghis Khan Frequently Mentioned by both foreign
and National Scholars

Research by foreign scholars | Frequency Research by domestic scholars Frequency

1 Intelligent 555
2 Building trust within the team 43 Collaborating with others 54
3 Vision 43 Strategic thinking 5—4
4 Caring for others 43 Caring for people 5—4
5 Knowledge and skills 43 Hiring the best people 5—4
6 New ideas, solutions 4—3

7 Speed, strength 43

8 Simplicity 4—2

9 Empowering subordinates 42

10 Self-confidence 42

11 Empathetic 5—-3
12 Flexible 5—3
13 Developing others 5—-3
14 Truthfulness 5—-3
15 Resilient spirit 52
16 Attracting others through compassion 52

Source: Produced by author

The table findings are represented in Figure as below:
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Figure 3. Comparative results of the characteristics and skills of Chinggis Khaan'’s leadership most frequently
mentioned by both foreign and National Scholars



24

Norwegian Journal of development of the International Science No 160/2025

When summarizing the characteristics and skills
of Chinggis Khan’s leadership most frequently men-
tioned in foreign and domestic scholars’ research: the
indicator “Being intelligent” appears with the highest
frequency. Furthermore, the following attributes show
both high frequency and overlap between the two
groups:

* Visionary thinking (or strategic foresight)

* Knowledge and competence, new ideas and
solutions (or recruiting the best talent)

» Caring for others (or valuing people)

* Building trust within the team (or cooperat-
ing with others).

From these results, it can be observed that both
foreign and domestic scholars generally emphasize,

alongside vision and goals, the importance of intellec-
tual (1Q) attributes such as the knowledge, skills, and
innovative solutions needed to achieve them. In addi-
tion, they highlight emotional (EQ) attributes such as
caring for others, collaborating, and building trust
within teams, which also show high frequency and
overlap. This indicates that emotional intelligence or
spirituality in the workplace was a predominant aspect
of Chinggis Khan’s leadership. Thus, it is reasonable to
conclude that Chinggis Khan was a leader of great in-
tellect and spirit.

Comparative analysis on leadership traits and
skills of modern leaders and Chinggis Khaan . At the
conclusion of this article, we will compare the
leadership characteristics of Genghis Khan, as
identified by scholarly research, with those of modern
leaders, aiming to clarify the extent to which they
align.”

Table 7.

Comparative analysis results

Common characteristics of Modern
leaders (by Tom Peters)

Leadership traits of Chinggis Khaan

defined by scholars Concurrence

1 | Personal characters

Wise
Sensitive
Open-minded v
Flexible
Humility
Simple

2 | Vison and Strategy -

Vision -long-term policy

Cooperating with others -build trust

9 | Strength and endurance

3 | Managing skills v

among colleagues
L . - Caring for others — love others

4 e e - Attracting others through kindness Y
- New ideas and solution

5 | Innovation and adaptability - Hire the best one-knowledge and v
competence

7 | Managing the organization - Develop out others and assign power v
to low level people

Making decision -problem solving - Self- trust v

8 | Ethics and Values - To be honest v

- Speed and power v

Patience

10 | Train the incomers

Source: Produced by author

As the table shows, Chinggis Khaan’s leadership
traits align approximately 90% with those of modern
leaders.

Conclusion: The findings indicate that the
leadership traits of Chinggis Khaan, a leader from over
800 years ago, are largely consistent with those of
contemporary leaders.

Additionally, the characteristics of a leader in a
nomadic civilization are fundamentally similar to those
of a leader in a settled civilization. This situation:

* Demonstrates that Chinggis Khaan was a
leader capable of adapting to any era or lifestyle,
meeting the management and societal needs of his time.

»  Shows that true leadership transcends time and
lifestyle, depending instead on the leader’s mindset and
level of development.

Chinggis Khaan possessed a diverse range of
leadership skills: he was not only intelligent, sensitive,
disciplined, energetic, resilient, open, flexible, simple,
and humble, but also a visionary leader who
successfully implemented his grand strategy. He
achieved this by continuously training, empowering,
and developing himself, his followers, his team, and his
nation.
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The objective of the present study was to examine the associations between metabolic syndrome (MS) com-
ponents, such as overweight (OW), hypertension (HT), dyslipidemia (DL), and impaired glucose tolerance (IGT),

and intervertebral disc degeneration (DD).
Design

The present study included 928 participants (308 men, 620 women) of the 1,011 participants in the Wakayama
Spine Study. DD on magnetic resonance imaging was classified according to the Pfirrmann system. OW, HT, DL,
and IGT were assessed using the criteria of the Examination Committee of Criteria for MS in Japan.

Results

Multivariable logistic regression analysis revealed that OW was significantly associated with cervical, tho-

racic, and lumbar DD (cervical: odds ratio [OR], 1.28; 95% confidence interval [CI], 0.92-1.78; thoracic: OR,
1.75; 95% ClI, 1.24-2.51; lumbar: OR, 1.87; 95% CI, 1.06-3.48). HT and IGT were significantly associated with
thoracic DD (HT: OR, 1.54; 95% Cl, 1.09-2.18; IGT: OR, 1.65; 95% Cl, 1.12-2.48). Furthermore, subjects with
1 or more MS components had a higher OR for thoracic DD compared with those without MS components (vs. no
component; 1 component: OR, 1.58; 95% CI, 1.03-2.42; 2 components: OR, 2.60; 95% ClI, 1.62—4.20; >3 com-

ponents: OR, 2.62; 95% Cl, 1.42-5.00).
Conclusion

MS components were significantly associated with thoracic DD. Furthermore, accumulation of MS compo-
nents significantly increased the OR for thoracic DD. These findings support the need for further studies of the

effects of metabolic abnormality on DD.

Keywords: metabolic syndrome, intervertebral disc degeneration, overweight, hypertension, dyslipidemia,

glucose tolerance.

Introduction

Intervertebral disc degeneration (DD) is generally
considered as the first step of spinal change and under-
goes destructive changes with age. It is typically fol-
lowed by the loss of water and proteoglycan content of
the nucleus, annulus tears, gradual formation of osteo-
phytes, disc narrowing, and spinal canal stenosis (1, 2),
and low back pain (3-6), is a major public health prob-
lem that negatively influences activities of daily living
and quality of life in those affected. The number of pa-
tients with degenerative disease of the spine is increas-
ing [6], thereby causing medical expenses to rise. In
spite of these situation, the cause of DD is not fully un-
derstood. Because the etiology of DD exclude aging re-
mains poorly understood. Accordingly, the study needs
to clarify which risk factors promote DD to establish
preventive measures against DD. In the present study,

the study focused on metabolic syndrome (MS) com-
ponent, such as overweight (OW), hypertension (HT),
dyslipidemia (DL), and impaired glucose tolerance
(IGT), because MS component has some influence on
atherosclerosis (7) and accumulation of MS component
increase the risk of atherosclerosis events (8). MS may
increase not only the risk of cardiovascular events but
also the risk of DD in the whole body (9), because in-
tervertebral discs, which are structures with precarious
nutrient supply at tissue level throughout the whole
body, may suffer and gradually degenerate as a conse-
quence of failure of nutrient supply to disc cells (10-
11). However the association between MS component
and DD remains controversial (9). In some previous ep-
idemiologic studies, OW (6, 12-16), DL (16), and IGT
(17) were found to be associated with DD in the lumbar
region. Other studies, however, have found no clear as-
sociations between hypertension (HT) (9), IGT (9, 16),
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and DL (9, 18), and DD in the lumbar region. This may
be due to the limitation of potential biases related to pa-
tient selection and the consequences of disease on be-
havior. Furthermore, the majority of epidemiologic in-
vestigations have focused only on the lumbar spine.
The researchers believe that analysis of DD in the entire
spine would provide more useful data than that of DD
in only the lumbar region. Since the cervical and lum-
bar regions comprise mobile segments, the interverte-
bral discs in these regions are easily affected by me-
chanical and motion stress; thus, the effects of certain
factors imposed on all intervertebral discs equally, such
as age and endogenic factors, might be masked. In con-
trast, the thoracic region is stabilized by the thoracic
cage, which reduces mechanical stress imposed on the
intervertebral discs. The researchers conducted a thor-
ough literature review and found no studies of associa-
tions between component of MS and DD that focused
on a population-based analysis using whole-spine mag-
netic resonance imaging (MRI).

The purpose of the present study was to examine
the association of each MS component, such as OW,
HT, DL, and IGT, with DD in the cervical, thoracic,
and lumbar regions of the entire spine in a large popu-
lation. The researchers also examined the relationship
between accumulation of MS components and DD.

Methods

Participants

The present study design was approved by the Wa-
kayama medical university ethics committee. All par-
ticipants provided their written informed consent. The
present study, entitled the Wakayama Spine Study, was
a population-based study of DD performed using a sub-
cohort of the large-scale population-based cohort study
called Research on Osteoarthritis/Osteoporosis Against
Disability (ROAD). The ROAD study is a nationwide,
prospective study of bone and joint diseases consisting
of population-based cohorts established in several com-
munities in Japan (19, 20). A second visit of the ROAD
study to the mountainous region of H town and the sea-
coast region of T town was performed between 2008
and 2010. From inhabitants participating in the second
visit of the ROAD study, 1,063 volunteers were re-
cruited for MRI examinations. Among the 1,063 volun-
teers, 52 declined to attend the examination; therefore,
1,011 inhabitants were recruited for registration in the
Wakayama Spine Study. Among the 1,011 participants,
those who had an MRI-sensitive implanted device (e.g.,
pacemaker) or other disqualifiers were excluded. Con-
sequently, 980 individuals underwent whole-spine
MRI. One participant who had undergone a previous
cervical operation and 4 participants who had under-
gone previous posterior lumbar fusion were excluded
from the analysis. Whole-spine MRI results were avail-
able for 975 participants (324 men, 651 women) with
an age range of 21 to 97 years (mean, 67.2 years for
men, 66.0 years for women). Thirty participants with
incomplete anthropometric measurements and 17 par-
ticipants without blood measurements were excluded.
Finally, the present study comprised 928 participants
(308 men, 620 women) with a mean age of 67.4 years.

The participants completed an interviewer-admin-
istered questionnaire of 400 items that included life-
style information, such as smoking habit, alcohol con-
sumption, family history, past history, occupation,
physical activity, and health-related quality of life. An-
thropometric measurements included height, weight,
and body mass index (BMI) (weight [kg]/height [m]2).
An experienced public health nurse measured systolic
and diastolic blood pressure (BP) using a mercury
sphygmomanometer.

MRI

A mobile MRI unit (Excelart 1.5 T; Toshiba, To-
kyo, Japan) was used in the present study, and whole-
spine MRI was performed for all participants on the
same day as the questionnaire and anthropometric ex-
amination. The participants were supine during MRI,
and those with rounded backs used triangular pillows
under their head and knees. The imaging protocol in-
cluded sagittal T2-weighted fast-spin echo (FSE) (rep-
etition time [TR], 4000 ms/echo; echo time [TE], 120
ms; field of view [FOV], 300 x 320 mm) and axial T2-
weighted FSE (TR, 4000 ms/echo; TE, 120 ms; FOV,
180 x 180 mm).

Sagittal T2-weighted images were used to assess
the intervertebral space from C2/3 to L5/S1. C2/3 to
C7/T1,T1/2t0 T12/L1, and L1/2 to L5/S1 were defined
as the cervical, thoracic, and lumbar region, respec-
tively. Grading of DD was performed by a board certi-
fied orthopedic surgeon (M.T.) who was blinded to the
background of the subjects. The degree of DD on MRI
was classified into 5 grades based on the Pfirrmann sys-
tem (21), with grades 4 and 5 indicating DD. The signal
intensity for grade 4 is intermediate to hypointense to
cerebrospinal fluid (dark gray), while the structure is
inhomogeneous. The signal intensity for grade 5 is hy-
pointense to cerebrospinal fluid (black), and the struc-
ture is likewise inhomogeneous. In addition, the disc
space is collapsed. It has been reported that loss of sig-
nal intensity is significantly associated with morpho-
logic level of DD and also with water and proteoglycan
content in a disc (22). Therefore, the researchers used a
grading system based on signal intensity and disc
height.

For evaluating intraobserver variability, 100 ran-
domly selected whole-spine magnetic resonance im-
ages were rescored by the same observer (M.T.) more
than 1 month after the first reading. Furthermore, to
evaluate interobserver variability, 100 other magnetic
resonance images were scored by 2 board certified or-
thopedic surgeons (M.T. and R.K.) using the same clas-
sification system. The intra- and interobserver variabil-
ity for DD, as evaluated by kappa analysis, were 0.94
and 0.94, respectively.

Blood examination

All blood and urine samples were extracted be-
tween 9:00 AM and 3:00 PM. Some samples were ex-
tracted under fasting conditions. After centrifugation of
the blood samples, sera were immediately placed in dry
ice, and transferred to a deep freezer within 24 hours.
These samples were stored at —80°C until assayed. For
the samples of participants in the baseline study, the
following items were measured: blood counts, hemo-
globin, hemoglobin Alc (HbAlc), blood sugar, total
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protein, aspartate aminotransferase, alanine ami-
notransferase, y-glutamyl transpeptidase, high-density
lipoprotein cholesterol (HDL-C), total cholesterol, tri-
glycerides (TGs), blood urea nitrogen, uric acid, and
creatinine. These analyses were performed at the same
laboratory within 24 hours after extraction (Osaka Kes-
sei Research Laboratories Inc., Osaka, Japan).

Definitions of MS components were based mainly
on the criteria of the Examination Committee of Crite-
ria for MS in Japan (23). According to the consensus,
an abdominal circumference >85 cm in men and >90
cm in women is a necessary condition for MS. HT was
diagnosed as systolic BP >130 mm Hg and/or diastolic
BP >85 mm Hg; DL, as serum TG level >150 mg/dL
and/or serum HDL-C level <40 mg/dL; and IGT, as
fasting serum glucose level >100 mg/dL. Recently, the
National Cholesterol Education Program’s Adult Treat-
ment Panel Il report proposed a new set of criteria to
define MS without central obesity, as indicated by
waist circumference, as the core feature (24). Further-
more, compared with BMI, measurement of waist cir-
cumference is less reproducible due to lack of uni-
formity in measurement methods (25, 26). By contrast,
measurement of BMI is more user-friendly and widely
practiced. In this study, the researchers decided to use
BMI >25 kg/m2 as an indicator of OW, based on the
criteria of the Japan Society for the Study of Obesity
(25).

In addition, because not all blood samples were
obtained under fasting conditions, we did not use par-
ticipants’ data concerning serum levels of glucose and
TGs because of their large variation depending on
hours after eating. Instead, we used serum HDL-C level
<40 mg/dL to indicate DL, and serum HbAlc level
>5.5% to indicate IGT (the value for HbAlc (National
Glycohemoglobin Standardization Program (NGSP))

(%) is estimated as an NGSP-equivalent value calcu-
lated by the formula HbAlc (%) = HbAlc (Japan Dia-
betes Society (JDS)) (%) + 0.4%) (27). These are indi-
ces used in the National Health and Nutrition Survey in
Japan, which were adopted as criteria for MS in this na-
tional screening based on the difficulty of collecting
samples under fasting conditions (28).

Statistical analysis

All statistical analyses were performed using JMP
version 8 (SAS Institute Japan, Tokyo, Japan). Differ-
ences between the groups depending on the presence or
absence of DD were tested using a variance analysis.
Multivariable logistic regression analysis was per-
formed to determine the association of OW, HT, DL,
and IGT with DD. The DD in the cervical, thoracic, or
lumbar region was separately served as an objective
variable. Then, to clarify the association between accu-
mulation of MS components and DD, logistic regres-
sion analysis was repeated using presence of DD in the
cervical, thoracic, and lumbar region, respectively, as
the objective variable and number of MS components
present as the explanatory variable, after adjusting for
age, sex, regional difference, smoking habit, and alco-
hol consumption. P value of <0.05 was treated as sig-
nificant.

Results

Table 1 shows selected characteristics of the par-
ticipants, including age, height, weight, BMI, systolic
and diastolic BP, and serum levels of HDL-C and
HbAlc, classified by sex. Table 1 also shows the pro-
portion of subjects who smoked (regularly or more than
once a month) and consumed alcohol (regularly or
more than once a month), and the prevalence of OW,
HT, DL, and IGT. In the total population, the MS com-
ponent with the highest prevalence was HT, followed
by OW, IGT, and DL.
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Table 1. Background characteristics of the participants.

Overall Men Women
No. of participants 928 308 620
Mean (SD) selected characteristics
Age (years) 67.4 (12.3) 68.5 (12.4) 66.8 (12.2)
Height (cm) 155.8 (9.4) 160.5 (8.0) 153.4 (9.1)
Weight (kg) 56.7 (11.5) 60.2 (11.4) 55.0 (11.2)
Body mass index (kg/mz) 23.3 (3.6) 23.7 (3.3) 23.1 (3.7)
Systolic BB mmHg 139.5 (19.6) 141.3 (18.5) 138.7 (20.0)
Diastolic BB mmHg 76.0 (11.5) 78.1 (12.5) 74.9 (10.9)
Serum levels of HDL-C, mg/dl 63.2 (16.2) 56.0 (14.8) 66.8 (15.7)
Serum levels of HbAlc, % 5.3 (0.7) 5.3 (0.9) 5.2 (0.6)
Prevalence of selected characteristics, %
Smoking habit 10.1 23.3 3.5
Alcohol consumption 31.2 57.5 18.2
Prevalence of each metabolic abnormality, %
Obesity 29.4 325 27.9
Hypertension 74.7 78.9 72.6
Dyslipidemia 4.5 10.1 1.8
Impaired glucose tolerance 23.3 27.3 21.3

Values are the means + standard deviation. HDL-
C = high density lipoprotein cholesterol, HbAlc = gly-
cosylated haemoglobin, ABI = ankle brachial index,
SD = standard deviation.

Table 2 shows the mean value of each MS compo-
nent according to absence and presence of DD in the

cervical, thoracic, and lumbar region, respectively.
Mean values of age, BMI, systolic BP, and HbAlc were
significantly higher, while those of HDL-C were signif-
icantly lower, in subjects with DD than in those without

DD.
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Table 2.

Mean value (SD) of each demographic characteristics and measurements in the absence and presence of disc de-

generation in the cervical, thoracic, and lumbar region, respectively.

Table 1. Background characteristics of the participants.

Overall Men Women
No. of participants 928 308 620
Mean (SD) selected characteristics
Age (years) 67.4 (12.3) 68.5 (12.4) 66.8 (12.2)
Height (cm) 155.8 (9.4) 160.5 (8.0) 153.4 (9.1)
Weight (kg) 56.7 (11.5) 60.2 (11.4) 55.0 (11.2)
Body mass index (kg/m?) 23.3 (3.6) 23.7 (3.3) 23.1 (3.7)
Systolic BB mmHg 139.5 (19.6)  141.3 (18.5)  138.7 (20.0)
Diastolic BE mmHg 76.0 (11.5) 78.1 (12.5) 74.9 (10.9)
Serum levels of HDL-C, mg/dl 63.2 (16.2) 56.0 (14.8) 66.8 (15.7)
Serum levels of HbAlc, % 5.3 (0.7) 5.3 (0.9) 5.2 (0.6)
Prevalence of selected characteristics, %
Smoking habit 10.1 233 3.5
Alcohol consumption 31.2 57.5 18.2
Prevalence of each metabolic abnormality;, %
Obesity 29.4 325 27.9
Hypertension 74.7 78.9 72.6
Dyslipidemia 4.5 10.1 1.8
Impaired glucose tolerance 23.3 27.3 21.3

DD = disc degeneration, BMI = body mass index,
BP = blood pressure, HDL-C = high density lipoprotein
in cholesterol, HbAlc = hemoglobin Alc, SD = stand-
ard deviation

Differences between the groups depending on the
presence or absence of DD were tested using a variance
analysis.

To determine the associations of DD with OW,
HT, DL, and IGT, multivariable logistic regression
analysis was performed (Table 3). OW was signifi-
cantly associated with presence of DD in the cervical,
thoracic, and lumbar regions. In addition, HT, DL, and
IGT were significantly associated with presence of DD
in the thoracic region, but not with DD in the cervical
and lumbar regions.
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Table 3. Association of OW, HT, DL and IGT in cervical, thoracic and lumbar region, respectively.

Cervical Thoradc Lumbar

OR (95%C1) pvalue OR (95%CI) pvalue OR {(95%(1) pvalue
Overwelght Yes vs oo 1.28 (0.92-1.78) 01397 1.75(1.24-2.51) 00016 187 (1.06-3.48) " 00306
Hypertension Yes vi no 1.19 (D.85-1.06) 0,286 1,54 (1.09-2.18) 00133 (.88 (0.52-1.45) 06189
Dyslipidemia Yes vs no 1.06 (0.49-2.17) 08853 0.42(0.21-0.86) _ 00176 087 {0.34-2.70) 0.7963
Impaired Glucose Tolerance Yes vs no 1.27 (0.88-1.85) 0.1943 165(1.12-248) _ 00115 148 (0.80.2.95) 02211
Age over 65 vy under 65 298 (216-4.11) " <0.0001 5.76 (4.10-8.16) ___ <0.0001 472 (247-9.69) ___ <0.0001
Sex Women vs men 1.32 (0.92-1.90) 01342 1.02 (0.70-1 48) 09198 0.95 (0,56-1,66) 08691
Regional difference Mountainous town vs seacoast tawn 1.75 (1.13.278) 0.012 1.20 (0.77-1.89) 04353  0.14 (0.07-0.27) | <0.0001
Smolkdng habét Yes vs no 088 (0.54-1.44) 0.6002 0.90 (0.54-1.49) 0.6707 .56 (0.29-1.12) 00584
Alcobol consumption Yes vs po 0.94 (0.67-1.33) 07332 0.96 (0.67-1.37) 08332 0.92 {(0.55-1.55) 0.7456

***p value < 0.0001

Multivariable logistic regression analysis was per-
formed to determine the association of OW, HT, DL,
and IGT with DD. The DD in the cervical, thoracic, or
lumbar region was separately served as an objective
variable. DD = disc degeneration, OW = Overweight,
HT = Hypertension, DL = Dyslipidemia, IGT = Im-
paired Glucose Tolerance. Overweight was diagnosed
as BMI > 25, Hypertension was diagnosed as systolic
BP > 130 mm Hg and/or diastolic BP > 85 mm Hg, DL
was diagnosed as serum HDL-C level < 40 mg/dl, Im-
paired Glucose Intolerance was diagnosed as serum
HbAlc level > 5.5%

OR = odds ratio, 95% CI = 95% confidence inter-
val

*p value < 0.001

Next, to determine the effect of accumulation of
MS components on DD in the thoracic region, the re-
searchers examined the association of number of MS
components present with DD after adjusting for age,
sex, regional difference, smoking habit, and alcohol
consumption. Fig 1. shows the odds ratio (OR) of num-
ber of MS components for presence of DD in the tho-
racic region. Subjects with 1 or more MS components
had a higher OR for presence of DD compared with
those without MS components (vs. no component; 1
component: OR, 1.58; 95% confidence interval [CI],
1.03-2.42; p = 0.0353; 2 components: OR, 2.60; 95%
Cl, 1.61-4.20; p < 0.0001; >3 components: OR, 2.62;
95% Cl, 1.42-5.00; p = 0.0021).

Fig 1. ORs of the number of MS components for the presence of DD in the thoracic region,

compared with no components present.
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Subjects with 1 or more MS components had a
higher OR for presence of DD compared with those
without MS components.

Subjects with 1 or more MS components had a
higher OR for presence of DD compared with those
without MS components.

Discussion

The present study was the first to determine the
associations between MS components and DD in the
entire spine using whole-spine MRI in a large popula-
tion. The researchers elucidated that OW was signifi-
cantly associated with presence of DD in the entire
spine, including the cervical, thoracic, and lumbar re-
gions. HT, DL, and IGT were significantly associated
with presence of DD in the thoracic region, but not with
DD in the cervical and lumbar regions. Furthermore,
the study also found that accumulation of MS compo-
nents was significantly associated with presence of DD
in the thoracic region.

Regarding the association between degenerative
musculoskeletal disease and metabolic risk factors, Yo-
shimura et al. clarified the association between accu-
mulation of metabolic risk factors and presence and oc-
currence of knee osteoarthritis (OA) (29, 30). Hart et al.
found that metabolic risk factors, such as high blood
glucose level, hypercholesterolemia, and even treated
HT, were associated with development of knee OA
(31). Furthermore, Anekstein et al. clarified the associ-
ation between diabetes mellitus and lumbar spinal ste-
nosis in the patients (32). However, to our knowledge,
there has been no report concerning the association be-
tween MS components and DD in the spine, especially
the entire spine, using whole-spine MRI in a large pop-
ulation.

In the present study, OW was significantly associ-
ated with presence of DD in the cervical, thoracic, and
lumbar regions. The association between OW and DD
has been previously reported, and Liuke et al. found
that past OW was more strongly associated with DD
than present OW (13). Samartzis et al. reported that DD
in the lumbar region was significantly associated with
OW and obesity (14). On the other hand, according to
Okada et al. and Matsumoto et al., DD in the cervical
and thoracic regions did not have significant correlation
with BMI (32, 33). Therefore, the association remains
controversial. The present study is the first to determine
the association of OW with DD in the entire spine using
a population-based design, and found that OW was sig-
nificantly associated with DD in not only the lumbar
region but also the cervical and thoracic regions. DD is
influenced by inflammatory cytokines, such as adi-
pokines, known as key metabolism mediators (34-37).
Inflammatory cytokines, such as leptin, adiponectin,
and resistin, have more addressed in body fat (34, 38).
Thus, OW may lead to an increase in adipokine secre-
tion of proinflammatory cytokines and metabolic medi-
ators; thus, all intervertebral discs in the entire spine
may be influenced by inflammatory cytokines. Further
research is needed to elucidate the mechanism through
which OW affects DD since both direct mechanical
stress and indirect factors affect the intervertebral discs.

To our knowledge, there has been less report re-
garding the association of HT with DD or lumbar spinal

stenosis as spinal disorder (9, 39). HT is a well-known
risk factor for development of atherosclerosis (40).
Thus, HT might lead to vascular insufficiency to the
disc, due to atherosclerosis, which can affect nutrient
and metabolite transport into the disc.

The present study also confirmed the significant
association between IGT and DD. In one study, it was
reported that diabetic sand rats had more dehydrated
discs compared with a control group (17). In the
Nurses’ Health Study, IGT increased the risk of lumbar
disc herniation (41). However, several previous reports
on DD also showed a weak association with IGT (9, 16,
42); this may be due to their investigation of DD in only
the lumbar region. In this study, the researchers found
an association between IGT and presence of DD in the
thoracic region. Therefore, IGT, which is well known
for causing microangiopathy throughout the whole
body, also might be a predisposing factor for develop-
ment of DD. Furthermore, advanced glycation end
products accumulate in the intervertebral discs with ag-
ing, particularly when the concentration of serum glu-
cose is high, such as in IGT (43). Therefore, IGT might
be associated with DD.

The study founds a negative association between
DL and DD. The association of DL and DD also re-
mains controversial in previous reports (9, 18, 44). DD
might be the result of decreased blood supply, caused
by DL, to the already poorly vascularized discs (45,
46). The mean HDL-C was higher in women than in
men, as shown in Table 2. Because women in Japan use
health services more frequently compared with men
(28), the proportion of patients with DL in women was
higher than that in men. This might have influenced the
negative association between DD and DL. In a follow-
up study, the researchers will further investigate the as-
sociation between DL and DD.

The study founds no associations of HT, DL, and
IGT with DD in the cervical and lumbar regions. Since
the cervical and lumbar regions comprise mobile seg-
ments, the intervertebral discs are easily affected by
mechanical and motion stress, while the effect of en-
dogenous factors might be masked. In contrast, in the
thoracic region, mechanical stress on the intervertebral
discs is reduced because the region is stabilized by the
thoracic cage. Distinct associations among DD in the
cervical, thoracic, and lumbar regions might indicate
the effects of HT, DL, and IGT on DD are due to en-
dogenous factors. To clarify risk factors for DD, partic-
ularly endogenous risk factors, it may be useful to ex-
amine associations in not only the cervical and lumbar
regions, but in the thoracic region as well.

Study limitations

This study has several limitations. First, this was a
cross-sectional study; thus, the causal relationships be-
tween MS components and DD remain unclear. These
can only be ascertained by a follow-up study that clari-
fies the incidence and/or progression rates of DD in the
same cohort. Second, the participants included in the
present study may not represent the general population
since they were recruited from only 2 local areas. To
confirm whether the participants are representative of
the Japanese population, the researchers compared an-
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thropometric measurements and frequencies of smok-
ing and alcohol consumption between the general Jap-
anese population and the study participants. No signif-
icant difference in BMI was observed (men: 24.0
kg/m2vs. 23.7 kg/m2, p = 0.33; women: 23.5
kg/m2 vs. 23.1 kg/m2, p = 0.07). Further, the propor-
tion of men who smoked and who consumed alcohol
(those who regularly smoked or consumed alcohol
more than once per month) and the proportion of
women who consumed alcohol were significantly
higher in the general Japanese population than in the
study population, whereas there was no significant dif-
ference in the proportion of women who smoked (men
who smoked: 32.6% vs. 23.3%, p = 0.015; women who
smoked: 4.9% vs. 3.5%, p = 0.50; men who consumed
alcohol: 73.9% vs. 57.5%, p < 0.0001; women who
consumed alcohol: 28.1% vs. 18.2%, p < 0.0001).
These results suggest the likelihood that, in this study,
participants had healthier lifestyles than those of the
general Japanese population (28). This “healthy” selec-
tion bias should be taken into consideration when gen-
eralizing the results obtained from the Wakayama
Spine Study. In addition, since the blood samples ob-
tained were not always from participants under fasting
conditions, the researchers used serum HDL-C level
<40 mg/dL, and not TG level, to indicate DL, and se-
rum HbAlc level >5.5%, and not blood glucose level,
to indicate IGT, which are indices used by the National
Health and Nutrition Survey in Japan (28). These dif-
ferences in the definition of MS might have skewed the
true association between MS and DD.

Conclusions

The study investigated the associations between
MS components and DD in the cervical, thoracic, and
lumbar regions in a large population of individuals
ranging in age from 21 to 97 years. The researchers re-
vealed that OW was significantly associated with pres-
ence of DD in the entire spine, and that HT and IGT
were significantly associated with presence of DD in
the thoracic region. The researchers also found that sub-
jects with 1 or more MS components had a higher OR
for presence of DD compared with those without MS
components. The prevention of MS may be useful for
avoiding DD. Further investigations, along with contin-
ued longitudinal surveys of the Wakayama Spine
Study, will elucidate the associations between MS com-
ponents and occurrence or progression of DD.
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