PEIOEH3MHNA

ot npo¢. 1-p Mapus Bacusesa ToreBa, iMmH, HCA - Codus
OTHOCHO JHMcepTAlMOHeH TPy Ha aou. Bajsentun Credanos IlanaiioToB, 10KTOp Ha Tema:
»MVeTa aHAJHM3 1 MeTaperpecHOHEH aHAJIM3 Ha eeKTHTe OT Tepanuu 3a pelyKUHpaHe HA
TeJIECHATA Maca IPH X0pa ¢ HA/IHOPMEHO TerJI0 M 3aTJIbCTABAaHe”, IPeACTaBeH 3a
NPHUCHKIAHe Ha
HAY4HATAa cTemneH ,,/JlokTop” Ha HaykuTe”

HanHOpMEHOTO TEryo M 3aTiIbCTABAHETO Ca CEPUO3EH 3APAaBOCIOBEH MPOOJIEM Ha HALIETO
ChbBpeMHE. YCHIUATA HA MIHMPOK KPBI' CHEIHMAIMCTH Ca HACOUYEHH KBbM PazHOOOpa3HH MPOrpami,
KOUTO J]aBaT Bb3MOYKHOCT 32 PEIYKIUS HA TEJIECHOTO TETJIO U MOJIOKUTETHU IPOMEHU B HEMHMUS
cberaB. [IpobnemMbT € He caMo JMYHOCTEH, HO peduieKTUpa BbPXY 3JpaBHUS CTATyC Ha IisilaTa
HOIyJIalysl, KOeTo o0yciaBs Heropara CoLMalHa 3HAYMMOCT. [IpencTaBeHUAT M3ClIeA0BaTEICKU
IIPOEKT € OCOOEHO aKTyaJeH MpeABHJ Hay4YHO-IPAKTHUUECKHUS U TEOPETUYEH XapakTep Ha
IIPOYYBAHETO.

JlucepTalmoHHUAT TPy € B pazmep Ha 344 ctpanuny, B T.4. 16 crp. mpunoxkenus. Toit e
oHarneneH ¢ 114 ¢urypu u 57 trabmuuu. bubnuorpadckuar cnuchbk € oT 524 3ariaBusi — BCHUKH
HAa JIATUHULA.

Crpykrypara Ha IUCEPTALIMOHHUS TPYA € TpPaJuLMOHHA M BKIIIOYBA: YBOJ; JINTEPATYpEH
o030p; Wel, 3aJa4yM, OpraHu3alys M METOAMKA Ha M3CIEABAHETO; PE3YNTaTH M aHAIU3 Ha
INPOMEHUTE B PA3JIMYHUTE MPU3HALM B T.Y4. 3aBHCHUMOCTUTE MEXJY OCHOBHHM OHOJOTHYHHU
XapaKTePUCTHKHU U TeJeCHAaTa CTPYKTYypa, KaKTO U Hail-yCIEIIHUTE UHTEPBEHIIUU 3a Bb3/ICHCTBUE
BBPXY PEAYKLMITA HA TEIECHOTO TETJI0; U3BOIU U MPEHIOPHKU.

JIutepaTypHUAT Hperien € MoAXoAo JudepeHrpad B 3 OCHOBHU HAlpaBJIEHUs, KOUTO
SCHO OYepTaBaT HACOKHUTE Ha U3cienoBareackara padora:

- XUIOKaJIOPUYHU XPAHUTEIIHN PEKUMU MPHU JIMIA C HAJTHOPMEHO TETJIO U 3aTIIbCTIBAHE;

- [Iporpamu ¢ noBuieHa pu3nUecKa akTUBHOCT;

- KomOunupanu tepanuu, BKIOYBAIIN JUEeTa U (PU3MYECKH HATOBAPBAHUSI.

[IbpBara yacTt e cpaBHUTENHO Mo-Kpatka (10 cTp.) KaTo B Hes ca MPeACTaBEeHU OCHOBHUTE
MEXaHU3MH, KOHTPOJUPAILY YYBCTBOTO 33 CUTOCT M BB3ACHCTBUE HA PA3IMUYHUTE BUAOBE JUETH

BBpXY PEAYKIUATA HA TEJIECHATA Maca.



WHTepBeHMUTE ¢ MOBUIIEHA (PU3MUECKa aKTUBHOCT BbPXY 3/IPABHUA CTATyC U KOHIUILIMA
Ha XopaTa ca OCHOBHHS aKLEHT Ha 0030pa. ABTOPBT U3THKBA, Y€ CIIOPE] IMOYTH BCUUKHU aBTOPH
€Ha OT IVIaBHUTE NPUYMHHU 32 ,,eNUAEMUITA HA 3aTUIBCTABAHE” Ce€ fABSIBA 3aCEHAINS HAuMH Ha
KHUBOT.

B 9 mnogpaszpena nou. IlanaiioroB oOChHXKIa TepanuuTe MOBUIIABALIM (PU3MYECKATA
aKTHUBHOCT, 3amodBailku ¢ Oa3oBaTa wuHQOpMaIMs 3a poisiTa W BBPXY 3[ApaBHUS CTaTycC.
3aceAHaNMAT HAYUMH Ha >KMBOT W IIOBHMILEHMS KaJlOpPHUEH IIpMEM ca OCHOBHHU (hakropu 3a
HaJiHOpMeHO Teruio. To Moke Ja ObJe NOJAbPKaHO B HOPMaJIHA CTOMHOCT C PeAyLHpaIly AUETH
U TIOJIX OS] IBUTATEIIEH PEXKUM.

[Tonoxwutenex ¢akrt e u qudpepeHpaHoTo 00CHKAAHE Ha pelyKIMITa Ha a0JOMUHATHATA
MacTHa ThKaH, KOSITO € IPEINOCTaBKa 3a peJl 3JpaBOCIOBHU POOIEMH.

MHOroOpoifHUTE W3CIICABAaHUS Ha pPa3IMYHATE YYEHHM [OKa3BaT, 4Ye e(PEeKTHBHUTE
IporpaMM 3a HOJJIbP)KaHE Ha HOPMAJIHO TEIJo ce sBSIBAaT KOMOMHUpPAaHUTE Bb3JEHCTBHU,
BKJIIOYBAIM JMeTa U (u3nyecku HaToBapBaHMsA. B 0030pa ce KOMeHTHpaT HporpaMmure 3a
¢u3nvecka axKTUBHOCT, KaKTO M NPEHOPBUUTETHHS XPAaHUTEJICH KaJlopaXk TJIaBHO 4Ype3
BHUCOKOOENThYHA HUCKOBBIVIEXHJpaTHa nueTa. Ilpuema ce, ye ToBa e e(peKTUBEH MOAXO[ 3a
HaMaJsiBaHe M Ha BHUCILIEpajlHaTa MacTHAa ThKaH. B KpuTHYeH IU1aH ca 0OCHJIEHU NEPUOTUYHUTE
SHEPTUHHU PECTPUKINH, KAKTO U TPOTPAMUTE MIPH METAOOIUTHH 3200 ISIBAHHUS.

MHeHueTo MM 3a JMTEpaTypHHsl 0030p €, Yye TOW € HM3BBPUICH C rojisiMa epyaulus U
3aJbJIO0YEHOCT KAaTO Ca KOMEHTHpPAHW IIUPOK Kpbr myosukauuu (574) B NpOIBIDKUATENEH
BpEMEBU MEPUOJ — OT KJIaCHUUYECKU J0 ChbBPEMEHHU Ombmuorpadcku pesyiaratu. Te ca KpUTHUHO
OCMUCIIEHH M YMECTHO IIUTHPaHU, KOETO TOKa3Ba BHCOKaTa NMpodecHoHaTHa KOMIETEHTHOCT Ha
aBTOpa.

Hanpaseno e nmoaxonsmio o0oOIIeHNEe HA JIMTEpAaTypHUsl MaTepuall, KOETO Haco4yBa KbM
,,0€IHTe neTHa” Ha mpoOeMaTHKaTa U € 0a3a 3a peaJu3upaHe Ha U3CJIE0BaTEIICKUS IPOEKT.

IlocraBeHara meJs Ha MPOYYBAHETO € KOHKPETHO U OTTOBapsi HA TBOPUYECKUTE UIEHU HA JIOLL.
[TanaitoToB. @opMynupaHuTe 8 OCHOBHHM 3a/1ayd, OYEpPTaBAT HACOKUTE HA EKCIIEpUMEHTaIHaTa
JEMHOCT M yCIEIIHaTa pealn3anus Ha U3ClIeJ0BaTeICKaTa Te3a.

ExcrieppuMeHTaIHUAT MPOEKT € Bb3 OCHOBA Ha KOHTEHT aHAIN3 Ha M3KIIIOYUTEIHO Oorata
0a3a maHHW OT MyOnuwKanuu 1Mo Temara. Te ca B caiitoBere Ha Hammonamnara OuOimoTeka 3a

meauuuHa B CAILl B 10-rogumen nepuon (2008-2018 r.). M3Bbpuiena e audepeHnuanus Ha



nH(popManuaTa B TpU HAMPaBJICHUS, a UMEHHO — HaMajsiBaHE Ha TEIJIOTO B pe3yJTaT Ha JueTa
(19,052 nyOnukamwu), peayKIus Ha TETJ0TO CJeA NPWIOKEHUE Ha (DU3WYECKU YIPKHEHHS
(6,758 mybnukanuu) 1 KOMOUHAIIUS OT JABETE BB3JCHCTBUS (4262 cimydas).

W3cnepBanute OuONOrMYHM MNpu3Hanu ca obmo 11, or kouTo 5, XapakTepusHpaiu
TEJIECHUSI ChCTaB; 4 — IUMUAHUA KPbBEH NPO(Ui U 2 - 32 CUCTOJIMYHOTO U AUACTOIMYHO KPHBHO
HaJIsIraHe.

XpaHUTETHUTE PEKUMHU ca FpyNUpaHu B 8 BapuaHTa, (U3NYECKOTO HATOBAapBaHe — B 5, a
CTENeHTa Ha UHTEH3UBHOCT — B 4.

Ot o6mus Opoit m36panu mMyOJMKaWMU B aHanM3a ca BKIO4eHH 212 ot kouto 86 ca
CBBp3aHH C JOUETUYHHM nporpamu; 47 ¢ ¢uznyecKku HATOBapBaHUS W 77 C KOMOMHHpAHO
BB3IENCTBHE.

[IpunoxeHn ca TMOAXOIAIIA CTATUCTHYECKHM METOIU 32 OOCHXKJaHE Ha pE3yJITaTUTe.
AHanu3upaHuTe 3aBUCMMHU NpOoMEHIMBH ca 4 Ha Opoii, a IMEHHO MpPOMsHAa B TeJecHAaTa Mmaca,
oOWKOJKaTa Ha TalusATa, a0COMIOTHOTO KOJMYECTBO MAacCTHa ThKaH, aOCOJIIOTHO KOJIMYECTBO
aKTUBHa TeiecHa Maca. OcBeH ToBa ca M3IOJ3BaHM M 12 HE3aBUCMMU U MOJEpPAaTOPHU
MIPOMEHJIMBY BEJIMYMHHU — CAMOCTOSITETTHO U B KOMOMHAIIHS.

C uen ycraHoBsBaHE Ha BPB3KUTE MEXY MPOMEHHUTE B OOCHKIAHUTE XaPAKTEPUCTUKH €
U3MOJI3BaH METOJla Ha JIMHEWHA perpecusi, KOETO JaBa BB3MOKHOCT 3a IIpEelM3UpaHE Ha
uHpopManusTa.

OOcHxIaHeTO Ha pe3yiITaTUTe € ChbOOpPa3HO BB3MPUETHS OT aBTOpa MOJAET, a UMEHHO —
MHTEpIIpeTalys Ha JaHHUTE Ha o0I1aTa u3BajKa, MOCIeIBaHN OT T€3U Ha CyOrpynuTe ¢ TUeTHYEH
pexuM, GU3NYECKH HATOBapBaHUS M TAXHaTa KoMOWHaius. 3agbl00YeHO ce KOMEHTHpa
cTaTucThyeckaTa WH(GOpPMaIlMsg OTHOCHO CTEMEHTa Ha XETePOTeHHOCT, MPUYMHHUTE KOUTO S
oOycnaBsaT u cnenudUUHUTE MPOMEHW B ChCTaBa Ha TelecHara maca. Bxmouenute dopect
rpadUKy Ha TPOMEHUTE MOJKPEMAT TEOPETUIHUTE UHTEPIIPETALIHUH.

ABTOpPBT Npujara MaTeMaTUYeCKH MOAXOJ, KOWTO MOYTH HE C€ Cpellla IPU HAYYHUTE
pa3paboTKu B 00JIacTTa Ha CIIOpTa y Hac — MPOBEpKa Ha U3UepHaTeIHOCTTa Ha MIPOBECHUS MeTa
aHaJIM3 chbOOpa3HO Opost Ha MyOIMKaIMuUTe 1Mo npodieMa. M3BbpiIeHo e 3a1bJI009eH0 PoyUBaHe
C MOJYEePTaHO KPUTHUYHO OTHOIIEHUE, KOETO MO3BOJISIBA J1a CE HAMPABAT OOCKTHBHH 3aKIIOYCHUS
OTHOCHO ,,0TKJIOHEHMSTa  TpU NyONHMKyBaHE Ha HayYHHTE MaTepuaid, Kacaelld OCHOBHHTE

IOKa3aTCJIu Ha ITPOYYBAHECTO. OHaFJIC,[[SIBaHCTO U UHTCPHPCTUPAHCTO HA (I)yHI/ICBI/II[HI/I I“pa(I)I/IKI/I Ha



pe3yaTaTUTE YCTAHOBSIBAT, Y€ MpPHU IMO-TOJIAMAaTa 4YacT OT OOCHAKJAHUTE MpPE3HAlM JIMICBAT
KaTeropu4HU J0Ka3aTeJICTBa 3a ,,U3KpUBsABaHe Ha MHPOpMaLUATA.

[TocoueHAT OOEKTUBEH MOJIXOJ 32 XapaKTepU3UpaHe Ha MyOIMKAIMUTE ce 3a1bI004aBa C
oOChbX/JaHe Ha TpUTE TIPYHH Tepamusi — CbC CAMOCTOATENHO IIpuUjaraHe Ha (U3HYECKH
YIPaKHEHUs, XUIIOKAJIOpUiiHA TMeTa U KOMOMHUPAHOTO UM Bb3JIeHiCTBHE.

OcHOoBHAaTa 4YacT Ha TpyAa NPEACTABISABAT pe3ylITaTuTe U  OOCHKAAHETO Ha
METaperpeCHOHHUTE 3aBUCHUMOCTHM MEXAY TeJIeCHaTa Maca M IPU3HALUTE BKIIOYCHU B
U3CIIEA0BATEICKUSA MOJIEIN.

B mwpBus paszzmen ce aHalM3UpaT IPOMEHHUTE HAa TeJEeCHATA Maca B 3aBUCHUMOCT OT
IpUjaraHusl pexuM B TpUTE BapuaHTa. M3moa3BaHUTE MOJENN 3a aHAIM3 ca ChOOpa3HO BUAA Ha
pekuma; aOCoII0THATa eHEpruifHa CTOMHOCT Ha IMETUTE; OTHOCUTEIHATA U a0COIIOTHA peayKIUs
Ha KaJIOPUHHUS MpPHUEM; MPOABIDKUTEIHOCTTa HAa MHTEPBEHLUATA, THUMNA (U3NYECKa aKTUBHOCT;
TUIIA Ha MpWIaraHarta JUeTa; MOJOBUS NMPU3HAK; OOIIMSA M €JUHUYEH 00eM Ha HAaTOBapBaHETO;
MHTEH3UBHOCTTA M 4YeCTOTaTa Ha TPEHUPOBKUTE. BBB BCAKO OT ITOCOYCHUTE HANpaBICHUS
JOKTOPAaHTHT M3BBPIIBA KPUTHUHO OOCHKIaHE HA PE3YNITATHTE Bb3 OCHOBA HA JIOKA3aTEIICTBECHHS
matepuan. Toil mpaBu 3akmodyeHue (ctp. 126) 1Mo OTHOLIEHME HA NOCOYEHHUTE (DAKTOpH, ue
MOJXOASIIATa CTpaTerus 3a peAylrpaHe Ha TeJecHaTa Maca ca (PU3MYECKH HAaTOBAPBaHMS ChC
CpelHa 10 BHCOKAa HWHTEH3MBHOCT W OTpaHWYEH o0eM, MpOBEXAaHH 2-4 MIBTH CEAMHYHO,
MPUAPYKEHHU C XUIIOKAIOPUEH PEKUM.

B Paznen II1.3.2 mpoyuBaHeTO ce 3a1bsi004aBa Karo ce OOCHKIAT METaperpecUOHHHUTE
3aBUCMMOCTH C BOJCIIM IapaMeTpyW Ha TeJecHaTa Maca M IO-KOHKPETHO C IIPOMEHHTE B
MACTHATa ThKaH I10]1 Bb3/ICHCTBHE HA PA3MUYHUTE UHTEPBEHLUU. AHAIM3BT € Tu(epeHIpaH B
HamnpaBjeHUATa OT MpeauIiHus paszjnen. IlpaBu MHoro m00po BheYaTIeHWE KPUTUYHOTO
0o0CHKJIaHE Ha pe3yJITaTUTE W KOPEKTHUTE 3aKJIIOUEHHUs 3a cnenudukaTta Ha Bb3ACHCTBUATA
(caMOCTOSITETHO MM KOMOMHHPAHO) BBPXY KOJMYECTBOTO MacTHAa Maca, KakTO M OCHOBHHTE
[IpOrpaMu 3a HEMHOTO HaMaJIABaHeE.

Bo3npuerusar Mozen 3a KOMEHTHUPAHE Ha PE3YJNTATUTE € NPHWIOKEH W B CIIECIBAILUTE
paznenu. KonkperHo B III.3.3. ce ycTaHOBSIBaT METaperpeCMOHHMTE 3aBUCHUMOCTH MEXIY
o0uKoJKaTa Ha TanuaATa U ll-Te CBbp3aHM C Hed XapakTepuUCTUKU. Penykuusara Ha

BUCHICpaIHaTa MAaCTHAa TbKaH € OCHOBCH MNPUOPUTET B 3JPABHUTEC IMPOrpamMn 3a HaMaJIsIBaHC Ha



TErJI0TO, MOPaan KOeTo Au(EpEHIIMPAHUTE CTPATETHH 000TaTsIBAT TEOPUATA M MPAKTUKATA B Ta3H
HACOKa.

MHoro mnosioxureneH GakT e, 4e ca 00CHJACHU 3aBHCUMOCTHTE MEXIy KOJIMYECTBOTO HA
aIUIo3HaTa ThKaH M MapaMeTPUTE Ha KPbBHHUS JIMIUJAEH MPOPHI H apTEPHATHOTO KPbBHO
Hassirane. OTOeNA3aHo €, Ye He BUHATH CTATHCTHYECKUTE PE3YJTATH IMO3BOJISABAT KATETOPUYHU
3aKJII0YCHUS. BBIpeKu TOBa, ce Bb3MPHEMa CTAHOBHILETO, Y€ HaMaJIIBaHETO Ha BHCICpaHATA
MacTHa ThKaH (MaHU(ECTHPAHO Upe3 KOpeMHaTa OOMKOJIKA), 00yClIaBs MOJIOKUTETHUTE TIPOMEHU
B JIUMHUHATE XapAKTEPUCTUKUA M KPHBHOTO HAJATaHE, T.€. Bh3JCUCTBHE C JIOKA3aH 3PaBOCIOBEH
edexT.

Ot MeToJMYHA IJIe[Ha TOYKa 0COOCHO 3HAYEHHE € MOCIeIHATa IJlaBa Ha TPY/Aa, KOETO € C
M3pa3eH TCOPETHYCH M IPAKTHYECKH TMPHHOC. B Hes MOCiIeqoBaTeIHO Ce OOCHKIAT Haii-
YCIICNIHUTE MHTEPBEHIIMHU 3a PEIyKIMs Ha TErJI0OTO, MACTHATa Maca, HaMalliBaHe OOMKOJIKaTa Ha
TalUATa W CHCTOSHHETO HA AaKTHBHATa TejiecHa Maca. Upe3 MOAXoJsiia CTAaTUCTHYECKa M
rpapuyna WHOOpPMALUSA C€ MPEACTABAT 3aKIIOYCHHS OTHOCHO BB3JCHCTBHETO Ha Pa3IHYHHTE
BUJOBC IUCTU U MOJACINTC Ha (1)I/I3I/I‘ICCK8, aKTUBHOCT. B TSX sCHO ce o4ycpTaBa KOMICTCHLIMUATA HA
KaH/u/aTa, KONTO Bb3 OCHOBA Ha CBOMTE PE3YJITATH MPENOpPbYBa KOMOMHHUPAHU MPOrpamMu 3a
pEIyKIIMs Ha TelecHaTa Maca Ipu Xopa ¢ HaJHOPMEHO TErJI0 U 3aTIbCTABAHE.

JlvucepTaluOHHUAT TPya 3aBbpiiBa ¢ 10 M3BOJM, KOUTO pEaHO OTPA3sBaT YCIICIIHOTO
U3ITBJIHEHHUE HA 3a/IBJI0O0OYCHATA H3CIIEI0OBATEIICKA IPorpaMa.

Odopmenu ca 5 npenoprku, KOUTO UMAT KOHKPETHA MPAKTHUECKA 3HAYUMOCT.

[IpencraBeHuT TpyA OpUTEXaBa PEl HAYYHU NMPUHOCU KATO HAM-CHIIECTBEHHUTE OT TAX
Morat f1a 0bJaT GOpMyJIUpaHHU, KaKTO CIIC/BA:

- 3a mBpBH BT Y HAC B 00JIACTTa Ha CIIOPTHATA HayKa € M3IOJI3BaH MOJIPOOCH MeTa
aHaJIM3 OTHOCHO e(eKTa Ha MPHIOKCHUTE Tepaluu 3a peaylpaHe Ha TelecHaTa Mmaca IpH
WHJIMBUIM C HATHOPMEHO TETJIO.

- Ilpunoxena e wuHbOpPMATHBHA  H3CIEAOBATENCKAa  OaTepus, KOSITO  OCBEH
AHTPOIIOMCTPHUYHU IIPU3HALIKM BKJIIOYBA XAapaKTCPHUCTUKHU HaA BHCIOCpaIHaTa MaCTHa TbKaH,
JUIHATHAS KPBBEH MPOQUIT U CTOMHOCTUTE Ha apTEPUAITHOTO KPBBHO HAJIATAHE.

- IlompoOHO ca aHanM3MpaHH KOMIIOHCHTUTE HA TEJIECHUS ChCTaB U TEXHHUTE MPOMEHU

CJIC BBBCKJIAHETO HA TCPAICBTUUYHHUTEC ITPOrpamMu.



- YcraHoBeHM ca ceHM(PUUHU MEXAYIOJOBH PA3IUYUS MPHU PEeayKIHsATa Ha TelecHaTa
Maca.

- Bb3 ocHOBa Ha 10Ka3aTeICTBEHHs MaTepuan ca XapaKTepU3UpaHW Hail-yCHEIIHWUTE
MHTEPBEHIIMU 3a 3/IpaBeH e(ekT upe3 KOMOWHaluUs OT AU(EpEHUUpaH XPAHUTEIEH PEKUM U
crenanu3upana puandyecka akTHBHOCT.

- OCHOBHUAT TNPHHOC Ha pa3paboTeHHs MpoOiieM € B colMajHaTa 3HAYUMOCT Ha
MIPOYYBAHETO, KOETO JONPHUHACS 32 HaMaJsiBaHE Ha ChPJIEYHO-CHAOBUS PUCK M MOJOOpsIBAaHE HA
3JIpaBHUS CTaTyC Ha YOBEKa.

B®B Bpb3ka ¢ mpoekTa aBTOPHT MMa 7 HaydyHW myOnukanuu. OTOemnsi3BaMm, 4e HETOBHUTE
pE3yINITaTH ca OIICHEeHH OT Hay4YHaTa OOIIHOCT M MHOTOKPATHO [IUTUPAHHU.

ABTopedepaTbT OTpa3siBa OCHOBHUTE pe3ylNTaTH Ha u3cieABaHeTo. HayuHust Tpya e

JIMYHO ACJI0 Ha KaHJuaara, HAMa JaHHU 3a I1J1aruaTCTBO.

3akao4yeHue

[lpencraBenara nucepranus Ha Tema ,,MeTa aHauM3 W METAPETPECHOHEH aHAU3 Ha
eeKkTuTe OT TepamuH 3a pelyKIHpaHe Ha TeJIeCHaTa Maca IpPH XOpa C HaJHOPMEHO TErjo M
3aTIBCTSBAHE” Ce OTHACS JI0 IIMPOK KPBI' aKTyaHU MPOOJIEeMHU — 3IIpaBHHU, CIIOPTHO-METOANYHH,
TeopeTuyHH. TpyabT BHedaTsisiBa CbC 3aAbi0OuY€HaTa CH Mporpama, KATO € HacoyeHa KbM
IpOyYBaHE Ha ONTHUMAJIHUTE MHTEPBEHLUM 3a PEAYyKLUS Ha TeJecHaTa Maca IpU WHAMBHUIU C
MTOCOYEHUTE MATOJIOTHYHH OTKJIIOHEHUSI.

N3pa3saBaM MosiTa BHCOKO MOJIOKHTEJHA OLEHKA KATO Bb3 OCHOBA HA HAyYHHTE
AOCTOWHCTBA M M3TBKHATUTE OT MeH NPHHOCH, NpeliaraM ¢ Haii-roismMa y0eaeHOCT
YBa:kaeM0TO HAY4YHO KypH A2 MPUCHAM HAY4YHATa cTemleH ,,/IOKTOp HAa HaykuTe” Ha J0L.
Bagentun CredanoB IlanaiioToB, AOKTOp, 32 KOETO TOH NpPHTEKABA HEOOXOAUMHUTE

Nnpo(decHoHATHU KayecTBa.

Penensenr:

npod. 1-p Mapust Bacunesa ToreBa, nMH



REVIEW

Author: Prof. Maria Vassileva Toteva, MD, MSc, Member of the Specialized Scientific Jury
within the meaning of the Law on the Development of the Academic Staff in the Republic of
Bulgaria, according to a decision of the Faculty of Sports at the NSA "Vassil Levski" Protocol
35/18.04.2019 and Order 730/25.04.2019 of Rector of NSA "Vassil Levski" in relation to the

protection of dissertation work on the topic:

“Meta-analysis and meta-regression analysis of the effects of weight-reduction therapies

in overweight and obese people”

Subject: Award of the academic title "Doctor of Science" in the field of Public Health, Health
Care and Sport in the professional field 7.6 "Sport™ of Associate Professor Valentin Stefanov
Panayotov, PhD

Obesity is a serious contemporary health problem. The efforts of a wide range of
specialists are focussed on developing programs for weight reduction and changes in body
composition. The problem is not only personal — it has implications on the health status of
whole populations and is one of a high social significance. The presented research is
particularly relevant given the scientific, practical and theoretical nature of the study.

The dissertation work contains 344 pages, including 16 pages of annexes. It is
illustrated with 114 figures and 57 tables. The bibliographic list consists of 524 references -
all in Latin.

The structure of the thesis is traditional: introduction; review of scientific data; aim,
objectives, organization and methodology of the study; results and analysis; conclusions and
recommendations; references.

The review of scientific data differentiated 3 basic research topics, which clearly
determined the study guidelines:

- Hypocaloric diets in overweight and obese people;

- Physical activity programs;

- Combined therapies of diet and exercise.



The first part is comparatively short (10 pages), and it presents the main mechanisms
that control the feeling of satiety and some impacts of different types of diets on body mass
reduction.

The main accent of the study was put on the impact of interventions of increased
physical activity on health status and overall fitness. The author points out that, according to
almost all researchers, one of the main reasons for the "obesity epidemic"” is a sedentary
lifestyle.

In 9 subsections, Assoc. prof. Panayotov discusses physical activity therapies, starting
with basic information about their role in improving health status. A sedentary lifestyle and
increased calorie intake are the major overweight factors. Body mass could be maintained
within normal values through calorie restriction diets and appropriate physical activity
regimens.

Another positive characteristic of the dissertation is the differentiated discussion it
includes on abdominal fat reduction, which could cause many health problems.

Numerous studies of different researchers demonstrated that the most effective
programs for normal weight maintenance are those, which combine diet and
exercise. Attention is paid to programs combining physical activity and controlled calorie
intake, mainly through high-protein and low-carbohydrate diets. This is considered an
effective approach to reducing visceral fat. Periodic energy restrictions and some programs
for metabolic diseases are also critically discussed.

My opinion considering the review of scientific data is that it is done competently and
thoroughly and a wide range of articles was discussed (574 in total), which were published
over a long period of time - from classic studies to contemporary experiments. They are
critically considered and appropriately quoted, which shows the author's high professional
competence.

A suitable summary of scientific data was done, which focuses on the "white spots" of
the problem and it is used as a basis for the research problem.

The aim of the study is specific and corresponds to the creative ideas of Assoc. prof.
Panayotov. The formulated objectives, outline the directions of the study and the path of a

successful realization of the research thesis.



The experimental project is based on a content analysis of an extremely rich database
of publications on the topic. They are retrieved from the National Library of Medicine in the
United States over a 10-year period (2008-2018). The information was stratified into three
groups, namely weight reduction as a result of diet therapies (19,052 publications); therapies
of exercise only (6,758 publications) and combined interventions (4262 cases).

The biological parameters studied were 11, of which 5, characterizing body
composition; 4 - lipid blood profile and 2 - systolic and diastolic blood pressure.

Nutritional regimes were grouped in 8 strata, physical activity programs - in 5, and
the level of intensity - in 4.

The total number of selected publications in the analysis was 212, of which 86
described therapies of dieting only; 47 — of physical activity only and 77 of combined
interventions.

Appropriate statistical methods were used for evaluating results. The dependent
variables analysed were 4, namely changes in body weight, waist circumference, absolute
amount of fat tissue, and absolute amount of lean body mass. In addition, 12 independent
and moderator variables were used - alone and in combination.

In order to establish the relationships between the changes in the
discussed variables, the linear regression method is used.

The discussion of the results is in line with the model adopted by the author, namely
interpretation of the data of the general sample, followed by those of the subgroups stratified
by dietary regimen, physical activity and their combination. Statistical information on the
heterogeneity of the data, its reasons and the specific changes in the body mass
composition are thoroughly commented. The included Forest plots visualise theoretical
interpretations.

The author applies a mathematical approach, which is new in scientific publications in
the field of sports in Bulgaria - checking the exhaustiveness of the meta-analysis based on the
number of publications on the topic. A deeply critical study was done, which allows objective
conclusions to be drawn regarding the "biases" in the publication of scientific data concerning
the main parameters of the study. The visualization and interpretation of the funnel plots of
the results found that for most of the variables there no clear evidence of publication bias

existed.



This objective approach of analysing the publications is further enhanced by
discussing the three groups of therapies — that of physical activity alone, dieting alone and the
combination of both.

The central part of the work represents the results and discussion of the meta-
regression relationships between body mass and the parameters included in the research
model.

In the first section were analysed changes in body mass depending on the regimen
used. The models used for the analysis are stratified by type of intervention; absolute energy
intake; relative and absolute calorie reduction; duration of the intervention, type of physical
activity; type of diet; gender; total and single session training volume; intensity and frequency
of training. The author critically discussed the results on every stratum. He concluded (p. 126)
that the appropriate strategy for body weight reduction is that of combining a diet with a
program of physical activity of medium to high intensity and limited volume performed 2-4
times per week.

In Section 111.3.2, the analysis goes deeper by concentrating on meta-regression
relationships of body mass parameters and, in particular, changes in fat tissue under the
influence of various interventions. A critical discussion of the results and correct conclusions
about the specificity of the effects (alone or combined) on fat mass, as well as the main
programs for its reduction, makes a very good impression.

The adopted model for commenting on results is also applied in the following
sections. Specifically in 111.3.3. meta-regression dependencies between waist circumference
and the other 11 parameters were established. Reduction of visceral fat bears a top priority in
weight loss programs, so stratified strategies enrich theory and practice in this regard.

| consider a very positive achievement, that of discussing the relationships between the
amount of adipose tissue and the parameters of blood lipids and arterial blood pressure. It is
mentioned that statistical results do not always allow for definitive conclusions to be
reached. However, in author’s opinion, the reduction of visceral adipose tissue (manifested
through waist circumference), is linked to positive changes in blood lipid and blood pressure
parameters, i.e. it positively affects overall health status.

From a methodological point of view, the final chapter of the work, which has both

theoretical and practical value, is of particular importance. It discusses the most successful
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interventions for changes in weight, fat mass, waist circumference and lean body
mass. Appropriate statistical and graphical information provides conclusions about the
impacts of different types of diets and programs of physical activity. They clearly outline the
competence of the candidate who, based on the results, recommends combined weight
reduction programs for overweight and obese people.

The dissertation work ends with 10 conclusions, which really reflect the successful
completion of this exhaustive research.

The recommendations the author formulated are of high practical significance.

The dissertation work has a number of scientific contributions, the most important of
which can be formulated as follows:

- For the first time in the field of sports science, a detailed meta-analysis was used to
evaluate the effects of weight reduction therapies in overweight individuals.

- Aninformative  researched battery has been applied which, apart
from anthropometric parameters, includes such of visceral fat, lipid blood profile, and blood
pressure.

- The components of body composition and their changes have been analysed in detail
after the introduction of the therapeutic programs.

- Specific between-sex differences in body weight reduction have been identified.

- The most successful interventions regarding health effects are characterized by a
combination of differentiated nutritional regimens and specialized physical activity.

- The main contribution of the dissertation lies in the social significance of the study,
which contributes to potential policies for reducing cardiovascular risk and improving health
status.

The author presented 7 scientific publications related to the project. | have to mention
that its results were evaluated by the scientific community and repeatedly quoted.

The auto review reflects the main findings of the study. The dissertation is a personal

work of the applicant, I found no evidence of plagiarism.

Conclusion
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Presented thesis “Meta-analysis and meta-regression analysis of the effects of weight-
reduction therapies in overweight and obese people” refers to a wide range of topical issues of
health, sports-methodological and theoretical origin. The work impresses with its in-depth
program, which is aimed at exploring the optimal body weight reduction interventions in
individuals with the abnormal pathological abnormalities.

I express my highly positive assessment and on the basis of scientific excellence
and outstanding contributions of the study | outlined beforehand, | suggest with the
greatest conviction Honourable Scientific Jury to award the
degree of ""Doctor of Science™ Assoc. prof. Valentin Stefanov Panayotov, Ph.D., of which

he possesses the necessary professional qualities.

Reviewer:

Prof. Maria Toteva, MD, MSc
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