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YBOJ

HangHOopMEHOTO Teryiio M 3aTIBCTSBAHETO B MOCIEIHUTE TOMWHU NPUAOOMBAT EHICMUYHH
pa3mepu, ocoOeHO B OoraTute Abp)KaBU. 3a CTpaHUTE OT €BPO30HATA JAHHHUTE Ca CICIHUTE: MEXIY
36,9% u 56,7% ot xenute u Mexay 51% u 69,3% or MBKeTe ca ¢ HAJHOPMEHO TErjo WU
3aTIBCTSBaHE. XOpara ChC 3aTIBCTABAHE MPEICTABISABAT OCOOCHO PHUCKOBA Ipyma MO OTHOUICHHWE Ha
3a00JIeBa€MOCTTa OT COITMATHO 3HAYUMU 3a00JIIBaHUS KaTo AHAa0eT TUM 2 U ChPICYHOCHIOBU OO0JIECTH.
YcunusaTa Ha y4eHUTE Ca HACOUEHH KbM pa3paboTBaHETO Ha yHHBepcaliHa e(pEKTUBHA METOJIUKa
(BKJIIOUBAIA XPAHUTENIEH PEXUM W/WIKM (PU3UUECKO HATOBApBaHE) 3a TPETHpPaHE HAa HAaJHOPMEHOTO
TErJIo M 3aTIbCTsABaHeTo. M3cnenBanu ca edextute Ha Hail-pazHOOOpa3HHU MOAXOAM 32 MOJEIMPAHE Ha
SHePTUHHUTE TIPUEM U Pa3XoJl C IIel TOCTUTAaHEeTO Ha onTuMaieH epekT. B HacTosmms MoMeHT, obaue
BCE OIlE JIUTICBA €IMHHO MMHEHHE 32 KOHKPETHHTE MepaMeTpHu Ha Tepamnusira 3a TPETUpaHE Ha Te3u
cberostHUs. KoMrutekcHOcTTa Ha mpobiema ce TOBUIIABA JOMBIHUTEIHO U OT TPYJHOCTHTE, CBbP3aHU
C IBJATOCPOYHOTO MOAIbpPXKAHE HA MOCTUTHATUSA e(PeKT (peryKIHs Ha TeJleCHaTa Maca), He3aBUCUMO OT
KOHKpETHaTa MPUJIOKEeHA METOMKa. J[aHHUTE ca eTHONOCOYHHU, Y€ 0COOEHO HEraTHBHO Ha YCHEUIHOTO
penynupaHe Ha TelleCHaTa Maca ce OTpa3siBa HEJOCTAaThYHO MPOABIDKUTETHOTO NPHUABPKAHE KbM
Npeanucanus THEeBeH pekuM. Haii-uecture cineicTBUS OT MOJA0OHU MPEKBbCBaHMA ca HO-HO eheKThT U
TpaliHaTa HE3JPaBOCIOBHA MPOMIHA B TEJIIECHHUS ChCTaB. AMOMIMATA HA HACTOAIIATa pa3paboTKa € Ja
BHECE M3BECTHA SCHOTA TI0 OTHOILICHHE Ha €()eKTUBHOCTTA HA PA3IMYHHUTE TepalHH 3a peayLupaHe Ha
TenecHata Maca. OcoOeHO BakHO €, crmopei Hac jga Objae OLeHeH e(eKThT Ha KOHKPETEH THII
MHTEPBEHIIMS HE CaMO BBPXY TEIJOTO KaTo IUI0, a M BBPXY TeJeCHUs ChcTaB. M3BecTHO e, ue
3IPaBOCIIOBHUTE €(EeKTH OT penyKIusTa Ha TErIOTO C€ pealn3upar MPeAUMMHO MOCPEICTBOM
HaMaJsiBaHETO Ha aOCOJIOTHOTO M OTHOCHUTEIHOTO KOJMYECTBO HA aJUMO3HAaTa ThKaH (KaKTo
BHUCIIEpallHa, Taka U cyOkyTaHnHa). [To Ta3um mpuumHa, € 0COOCHO Ba)KHO TEryioBaTa peayKius aa Objae
MOCTUTaHa M3KIIOYUTENIHO 3a CMETKa Ha MacTHaTa ThKaH M Ha (OHa Ha ChXpaHABaHETO (WK
MOBMIIIABAHETO) Ha KOJIMYECTBOTO HAa aKTUBHATA TEJIECHA Maca.

Tepanuure, KOHTPOJIHMPAILM EHEPTHMHUTE MPUEM U pa3xoid C IeNl peayKIHs Ha TerjioTo, ca
M3KIIOYUTETHO pa3HooOpas3Hu. [Ipu Bcuuky TsX, o0ade ce ThpCH U3MECTBAHETO HA EHEPrUiHUS OalaHc
B OTpHUIATE]HA MOCOKA, KaTO CE MAaHUIYJIHpa KaJOPUUHUAT MPUEM HW/HIN €KETHEBHHUAT pa3xoj] Ha
SHeprusi MOCPEICTBOM pa3UYHU TUIOBE (pu3nuecka akTUBHOCT. Ilo OTHOIIEHME Ha CBhCTaBa Ha
npUjaraHuTe JUEeTH, Pa3HOOOPAa3HeTOo MPH PA3TUYHUTE TEpPaluy € OTPOMHO, HO HE3aBHCHMO OT TOBA T€
Morat Jia ce 000coOsAT B HAKOJKO TOJIEMH TPYIH, B 3aBUCUMOCT OT MakpOHYTPHUEHTHHS CU ChCTaB. B
HacTosIaTa pa3paboTKa BB3NPHEXME UMEHHO MOJO00CH MOAXOJ MPH KOJWYECTBEHOTO HM3CIICABAHE HA
edeKTUTE Ha Pa3TUYHUTE THIIOBE (XUMTOKATOPHITHN) JUETH.

MHoroo0pa3uero npu npuiiaranuTe GU3MUECKHd aKTUBHOCTH HE € TOJIKOBa rossmo. Haii-uecto
ce u3noja3BaT (U3NYECKU HaTOBAPBAHMS OT aepOOCH TUIl ChC CPABHUTEIHO BHCOKA MPOABIKUTETHOCT
U HUCKa [0 CpeJHa MHTEH3UBHOCT. 3HAYMTEIHO MO-MAJKO Ha Opoil ca mpoyyBaHMATA, MpUIIaraiiu
aKTUBHOCTH OT aHaepoOeH/CHUJIOB WIM MHTEpBajeH BHJI. B Hacrosmara pabota cMme Trpynupaiu
¢u3nUecKkuTe HATOBapBaHUs CIIOpE] TUIIA (aepOOHU, aHAEPOOHH/CUIIOBU M MHTEPBAJIHH) U TIApaMETPHUTE
uM (00eM, UHTEH3UBHOCT M YECTOTA).

Onuranu cMe ce Aa OLUEHUM BB3ACUCTBUETO HA Pa3IMYHUTE MHTEPBEHIUHM 3a PEAYKIUS Ha
TeJecHaTa Maca KakTO BbpPXY NapaMEeTpUTE Ha TEJNECHHUS ChCTaB, Taka M BBPXY KPBBHUS JIHIUJCH
npopmwsi M apTEPUANHOTO KPBBHO HaJsraHe, KaTO MHTErpajieH I[oKa3aTel 3a craryca Ha
ChbpACYHOCHI0BaTa cucTemMa. He3aBHCHMO OT HSKOM NPOTHBOPEUYMBH HAYYHM JAaHHU B TIOCIECTHHUTE
TOJMHU 10 OTHOILICHHE HA OICHSABAHETO HA PUCKA OT ChPJICYHOCHOBU 3a00JsBaHUs Ha Oa3aTa Ha Te3u
MoKas3aTeid, T€ BCE OIIe MPEACTaBIABAT MacoBaTa KIMHWYHA IpakTHKa. B nombiHeHue, cme
aHAJTM3UPATH KOJMYECTBEHUTE 3aBUCHMOCTH MEXy MPOMSHATa B TETJIOTO U TEJIECHHUS ChCTaB U TE3U
napameTpHu.



HEJ, 3AJIAYU, OPTAHU3AIIUA U METOJ0OJIOI'USA HA U3CJIEIBAHETO
Ilen na uzcneoseanemo

Ilenma Ha W3CNENBaHETO € Jla ce ompenenu e(pEeKTUBHOCTTA HA pa3IMYHUTE MHTEPBEHLMHU 32
peayKuMs Ha TejJecHaTa Maca IpU XOpa C HaJHOPMEHO TErJI0 WIM 3aTibCTSIBaHE, 10 OTHOLIEHHE Ha
IapaMeTpPUTE Ha TEJIECHUTE Maca U ChCTaB U CTaTyca Ha ChbpPAEUYHOCHI0BATa CUCTEMA, KaTo CE M3I0JI3Ba
MeETa aHaJIM3 U METApErpPECUOHEH aHAJIM3.

3aoauu na uzcineoeanemo

Jla ce ycTaHOBM Hal-e(DEKTUBHUAT TUIl HHTEPBEHLIMSI OTHOCHO PEAYKIMATA HA TeJIeCHAaTa Maca.

Jla ce ompenenu BB3ACUCTBUETO HA PA3JIMYHUTE TUIIOBE MHTEPBEHLHUH BBPXY IIPOMECHUTE B

TEJIECHUTE Maca U CbCTaB B 3aBUCUMOCT OT TAXHATa IIPOJBIKUTEIIHOCT.

3. Ha ce ompenensT KOJUYECTBEHUTE XapaKTEPUCTHKH Ha Hal-eQeKTHMBHATA WHTEPBEHLHUS II0
OTHOLIEHUE Ha PEIyKLMsTa HA TEJIECHATa Maca.

4. Jla ce omnpenenu TUIBT Ha Hal-e(EKTUBHUS XPAHUTEIECH PEXUM 10 OTHOLICHHE Ha
ONaronpusATHUTE IPOMEHH B TEJIECHATa Maca U IapaMeTPUTE Ha TEIECHUS ChCTaB.

5. Ha ce ompenenaT BUABT M MapaMeTpPUTE HA Hail-ycrnemHara Tepanus ¢ (U3HYECKH
HaTOBapBaHUs OTHOCHO IIOJIOKUTEIHUTE IIPOMEHHU B TEIIECHATa Maca U TEJIECHUS ChCTAB.

6. Jla ce ycTaHOBAT INOJIOBUTE pa3iavuus OT NPUIAraHeTO Ha MHTEPBEHLIMM 3a peAylUpaHe Ha
TeJIeCHaTa Maca U IPOMsHA B [IapAMETPUTE HA TEIECHUS ChCTAaB.

7. Jla ce yCTaHOBST 3aBUCHMOCTUTE MEXIY IIPOMEHUTE B TEJIIECHATA Maca U TEJIECHUs CbCTaB U
MOKa3aTeanTe Ha KPHBHUS JUIUCH MPOQUIL.

8. [la ce ycTaHOBAT 3aBUCHUMOCTUTE MEXAYy NPOMEHMUTE B TEJIECHATa Maca U TEJIECHHUS ChCTaB U

[IOKA3aTEJINTE HA APTEPUAIHOTO KPBBHO HAJSTAHE KATO UHAMPEKTEH MHAMKATOP 3a CTaTyca Ha

CBhPJEYHOCHI0BATA CUCTEMA.

N —

OPTAHU3AIIUA HA U3CJIEIBAHETO

W3cnensanero Gerie mpoBeieHO B epuoja siuyapu — oktoMBpH 2018 roauna. M3roununure Ha
uHpOpManus MpeCcTaBIsABaxa MyOauKaIMy 1Mo TeMarta oT 0a3aTa naHHM Ha Hanmonannata 6ubimoreka
3a menuuuHa Ha Hanmonamnute 3npaBHu wmHCTHTYTH Ha CAIIl (US National Library of Medicine,
National Institutes of Health) 3a mocneqaure 10 rogmnu, cuutano o 15.01.2018 roguna. CypoBara
uHpopManus Oelle U3BINYaHA U CTPYKTypUpaHa B Iiepuoja Mecel] situyapu — anpui 2018 1., a aHamu3bT
Ha JJaHHWUTE Oelle N3BBPIICH B Nepruoa anpui — aekemspu 2018 roguna.

METOJA0JI0I'us
H3mounuyu na ungpopmayusn

UscnenBana Oemre ©Oasata pamHu Ha Hamwonamxara OuOmIMoTeka 3a MeQUIMHA Ha
Hanmonanuure 3apaBuu unctutytu Ha CAILL (US National Library of Medicine, National Institutes of
Health). Ilpernemanu u ¢untpupanu Mo KIOYOBH AyMH Osdxa MyOIMKyBaHUTE (paHIOMHU3HUPAHU
KOHTPOJIMPAHHU U KPHCTOCAHU PAaHJAOMHU3UPAHN KOHTPOJIIMPAHN) U3CIeIBaHus 3a nocneauure 10 roqunm,
cuntano A0 15.01.2018 roguna. M3non3BanuTe KIIOYOBH IyMHu Osixa “3aryOa Ha terno” (“weight loss”)
u “muera” (“diet”) — 19052 nyGmukauuum, “3aryba Ha Tterno” (“weight loss”) u “ympaxkHenus”
(“exercise”) — 6758 myOnuMKauMu W BCHUYKHUTE KIIOYOBH AyMH 3aeniHo — 4262 nyOnukauuu. B
JOIBJIHEHUE PE3YITATUTE OT ThPCEHETO Osixa (MITpHpaHM MO KOHTHHICHT Ha M3CIEABAHETO (Xopa) U
€3UK Ha myOnuKausiTa (aHJIMACKH).



H3cnedsanu npomennueu

CnOpaxme TaHHM 32 IPOMEHUTE B pE3yTaT Ha MPUJIAraHUTe HHTEPBEHIIMU NIPU CIICAHUTE

OMOJIOTUYHU TTapaMETPH:

1.

coUA WL

Tenecna maca (Kr)

OO6wuKkornka Ha TanusATa (CM)

KonuyecTBo Ha BuCHEpaiHaTa MacTHA ThKaH (KT UM KB. MM.)
KonuyecTBo Ha TenecHUTEe Ma3HUHU (KT)

KonuyecTBO Ha akTMBHATA TenecHa Maca (Kr)

[Tokazareny Ha TUMUIHUS KPBBEH MPOQILIT

o0 xonmecTepos (Mr/mn);

TPUTTHUICPUIN (MT//);

munonporenHu ¢ Bucoka mrbTHOCT (HDL-C) (Mr/mn);
munornporentu ¢ Hucka mrbTHOCT (LDL-C) (Mr/mn);
CHCTOMMYHO KPHBHO HAJSITaHE (MM. XKHUB. CTHJIO)
JlnacTonMyHO KPBBHO Hajarane (MM. XUB. CTHJIO)
[TapameTpuTe Ha MpUIAraHUTE XPAHUTEIHU PEKUMHU B aHATM3UPAHUTE MyOJIMKAIIMH Ca JOCTa

pazHooOpaznu. CrpaTuduIMpaxMe HaJIMYHUTE [aHHU CIOpEl TOBa Ha MPUCHCTBHETO Ha KOU
MaKpOHYTPHEHTHU aKIIEHTUPAT aBTOpuUTE. [10 TO3M MEXaHU3BM PA3IUYHUTE BHIOBE XPAHUTEITHU PEKUMU
0sIXa IOJIPENICHU B ClleOHUMme SPYnu.

1.

2.

_—

KonBennuonanna (xunokajgopuiiHa) aueta (Cield ce €IMHCTBEHO €HEepruiiHaTa CTOMHOCT Ha
npremMaHara xpaHa, 6e3 J1a ce mpoMeHsl OOMYaitHUAT i ChCTaB).

Jlyueta ¢ BUCOKO ChABP)KaHUE Ha BBIVIEXUAPATH — BUCOKOBBIVIEXUAPATHA JUeTa (HE3aBUCMO OT
ChJIBP/KAHUETO HA OCTAHAIMTE MAKPOHYTPUEHTN).

Jlueta ¢ HUCKO CBhABP)KAHHWE Ha BBIVIEXUAPATH — HUCKOBBIVIEXUApPATHA aueTa (HE3aBHUCMO OT
ChJBP/KAHUETO HA OCTAHAIMTE MAKPOHYTPUEHTH) (TyK IONAJAT U KJIACUYECKUTE KETO-AUETN).
Jluera C BHCOKO CBhIbp)KaHHE Ha OeNThUM — BHCOKOOENTBhYHA aueTa (HE3aBUCMO OT
ChIBP/KAHUETO HA OCTAHAIMTE MAKPOHYTPUEHTN).

Jlyuera ¢ HUCKO ChbpXKaHUE HA Ma3HUHU — HUCKOMACJIEHa AUeTa (HE3aBUCMO OT ChIbP/KAHUETO
Ha OCTaHAJIMUTE MAaKPOHYTPUEHTH) (TyK MOINajaT BEreTapuaHcKaTa U BEraHcKaTa JUETH).
IlepnonnuHo ragyBaHe.

Jlyera ¢ MHOTO HUCKO KaJOPHUIHO ChAbP/KaHUE (HAKOU OT KETOI'€HEH THUII).

Jluera ¢ HUCHK INIMKEMUYEH UHJIEKC (TyK MOMnajia CpeAn3eMHOMOpCKaTa AUeTa).

Ilpunazanume ¢usuuecku namoeapsanus KilacupUIUpaxMe B CJICIHUTE TPYHOH CIOpPEN

napaMeTpuTe UM:

1.

IpyIu:

Rl N

AepoOHM HATOBapBaHUS — HATOBApBAHUS OT IUKIMYCH XapakTep C pa3iuyHa MHTEH3WBHOCT.
HezaBucumo oT TOBa, B HSAKOM OT M3CIEABAHUATA Ca NMPHIOKEHH BUCOKU WHTCH3UBHOCTH H
aKIEHTHT B €HEPrOOCUTYPSIBAHETO € YACTUYHO OTMECTEH KbM aHAEPOOHHUTE MEXaHU3MH.

CuiioBu HaTOBapBaHUS — HATOBAPBAHUS C YTEKHEHUS (BKIIOYUTEIHO TEKECTTa Ha COOCTBEHOTO
TSUIO).

VHTepBanHy HATOBAapBAaHUS — HATOBAPBAHMS OT MHTEPBAJICH THII, BKIIOUYBAIM KAaKTO LIUKINYHHU,
Taka U CWJIOBH ynpakHeHHs. [Ipy HSIKOW MHTEPBEHIMH, W3IOJI3BALIM LUKINYHU YIPAKHEHUS,
Ha Oa3ara Ha MapaMeTpuUTe CH, HATOBApBAaHETO MOXe Ja ObJe KIACH(PHUIUPAHO U KaTo
MHTEPBAJIIHO, U KaTo aepoOHO C BHCOKA MHTEH3MBHOCT. B 1momoOHU ciydan KaTeropusmpaxme
HATOBapBaHETO Ha 0a3aTa Ha KIacU(UKAIUATA, U3MOJI3BaHA OT aBTOPUTE HA M3CIIEABAHETO.
KomOunupano npusiarane Ha aepoOHH U CUJIOBU HATOBApBaHUSI.

Humenszuenocmma Ha npuiaraHute (GU3NYECKH HATOBApPBaHMA KJIACH(PHIMpaxMe B CICAHUTE

Hucka — nog 50% ot makcumymMma (3a CUJIOBUM HATOBApBaHUS) WU VO,max-

Cpenna — 50-60% ot MakcuMyMa (3a CUJIOBH HAaTOBApBaHMS) HIH V 0y

Cpenna 10 Bucoka — 60-85% OT MakcuMyMa (3a CHIOBH HaToBapBaHus) WIH V Oy ax-
Bucoka — Han 85% ot Makcumyma (3a CUJIIOBH HATOBAPBAHMS) WITU VOymax-



Kpumepuu 3a éxniousane

[Ipu noxbopa Ha myOIMKAIMUTE TPHIOKUXME CIEIHUTE KPUTEPUM 32 BKIIOYBAHE IIO

OTHOIICHHUC HA XapPAKTCPUCTHUKUTC HA U3CIICABAHUATA:

1.

(98]

WscnenBanusitTa TpsOBamie Ja ca paHAOMHU3HPAHH U KOHTPOJIMPAHH WU KPHCTOCAHO
KOHTPOJIUPAHHU.

Bpoii Ha n3cnenBanuTe auna/odemM Ha u3BaaKaTa (n) — MUHUMYM 15.

IIpoabixuTETHOCT Ha eKcliepuMenTa — Mexay 4 u 104 cenmuny.

Kontunrent — nuna Hajn 18 roguHu ¢ HaAHOPMEHO TEIJIO WM 3aTNIbCTABaHEe (MHACKC Ha
TenecHara maca, U'TM>25), 6e3 TeKU XpOHHUYHU CHITHTCTBAIIH 3200JISIBaHsI, C U3KIIIOUCHUE HA
nuaber oT TUN 2 WK METa0OJIUTEeH CUHAPOM;

PesynTtature Ha W3CieNBaHWUTE MapaMmMeTpu Ja ca MPEACTaBeHW B aOCONIOTHH CTOWHOCTH Ha
pa3IMKUTE TpEeAu W Clie]l UHTEPBEHIUATA, MPUAPYKEHU CbC CTAaHAAPTHU OTKJIOHEHHUS WU
mucriepcuu. ToBa M3MCKBAHE € HAJIOXKEHO OT OCOOCHOCTHTE Ha oOpaboTkaTa Ha MaHHHUTE (OT
coryepa) mpu U3BHPIIBAHETO HA META aHAIIM3H.

[TapamerpuTe Ha mpUIaraHuTe TEpaNWH Ja Cca TOYHO M Mpernu3Ho AeduHupanu. Hampumep
nuerara 1a ObJe OT TOYHO OMpeseNieH BUJ, a HE OT KOMOWHAIWs OT TakuBa. [lo oTHOIIEHHE Ha
(Gu3MYECKUTE HATOBApBaHUSA — Ja CE€ M3CJIeIBa KOHKPETEH THUN — acpoOHO, CHIIOBO WIIU
KOMOHMHAIHMS OT JBaTa BUJAa C TOYHO OMMCAHU MapaMeTpH, a He MPOCTO HAKAKHB BUJ (hU3HUECKa
aKTUBHOCT, IIPEACTaBEHA C pa3Mepa Ha CHEpruiiHaTa 1 1eHa.

Kpumepuu 3a u3Kiiroueane

Ot MeTa aHanu3a oTnajaaxa myOIMKaluy, OTTOBAPSAIIH Ha CICIHUTE KPUTCPUH:

Pesynrartu, nmpeacraBeHn ¢ mapaMeTpu Ha pa3celiBaHe (AMCIepCHsi, CTaHAapPTHO OTKJIOHCHHUE) Ha
IMbPBOHAYAJIHUTC U HA Kpaf/'IHHTe CTOMHOCTHU Ha H3CJICABAHUTC ITPOMCHIIMBU.

I/IHTpBeHHI/II/I, MOCTaBAIIM CHU 3a HCJI MNOCTUTAHCTO Ha OIPCACIICHA KOHKPCTHA IIPpOMAHA B
U3CJIEeBAaHUTE MOKa3aTeau — Hampumep 5% peayKuus Ha TenecHaTa maca. [logobeH HaunH Ha
Npe/ICTaBsiHE HA PE3yJITATUTE HE MO3BOJIsIBA J1a Obe M3BHPIICHA OLIEHKA Ha pa3Mepa Ha edekra
OT PA3IMYHUTC TCpallM B 3aBUCUMOCT OT HNPOABJLKHUTCIHOCTTA UM, HAIIPUMCP. Bwmecto TOBA,
BKJTIOYMXME ITyOJIUKAIMH, TPEACTAaBANIN e(DEKTUTE OT MPUIIATaHETO HA KOHKPETHH UHTEPBEHINH
3a OMpe/esieH MEPUO OT BpeME.

W3cnenBanusi ¢ KOHTHHTEHT OT XOpa € Pa3IMYHM ChI'BTCTBAIIM 3a00JIIBaHUs (HAIpUMED, KEHH
C HampegHaita QopMa Ha OCTEONOpo3a) WIM MPEThPHEIH ONPEACICHH MEIUIMHCKU
UHTEPBEHIIMU (HApUMEpP XMpPypruuyecka HWHTEPBEHLMS 3a OTCTpPaHSIBAaHE Ha PaKOBU
o0Opa3zyBaHUs).

Merta aHanu3u U 0030pHU MTPOYIBAHHUS.

H3enuuane na oannume

3a BCsIKa OT MPOCJIEAIBAHUTE NPOMEHINBH M3I0JI3BAXME CTOMHOCTUTE Ha pa3iukaTa (Ipeau u

ClIe[l UHTEPBEHLIUATA [P HMBO Ha CTATUCTHUYECKAa JOCTOBEPHOCT OT MoHe 95%) m cranmapTHOTO #
otkioHeHue. OT aHanM3a OTHaJHAXa IMyOJUKAIMH, P KOUTO PE3YJITaTUTE Ca MPEACTABEHH C HaYaIHU
U KpailHu cToWHOCTH. Thi KaTo, HE BCSKA OT PasrieKIaHUTE MyOIUKAIMK 3acsira BCHYKU M3CIICABAHU
OT Hac mapaMeTpH, OOLIUAT Opoii Ha ChOpaHHUTE JAHHU € PA3JIMYCH 32 BCSKA €/IHA OT TAX.

Twvpcene ¢ bazama oannu

N3non3BanuTe KIFOY0BU AyMu Osixa “3ary0a Ha teryio” (“weight loss”), “muera” (“diet”),
“ynpaxHenus” (“‘exercise’), HOCIETHUTE JABE MOOTAEITHO U 3aeAHO. [IporechT e npencTaBeH rpaduaHo
Ha ¢ur. 13, 14, 15 u 16.



0611y 6poi Ha U36paHHUTE NYGJHKALUHA
2008-2018(n=716)

I MeTa ananusu (n=83) I—

lMy6auKanuu, OTTOBapPsAILHY HA KPUTEPHUUTE 3a
BKJIIOUBaHe B aHaJIM3a ny6saukanuu ( n=631)

HyGJ’lHKaLlHM, HM3KJIIDYEeHH BIriocjsieaACTBHUE,
[opagvi HEHU3II'bJIHEHHE HA KPHUTEPHHUTE 3.
npejacraBsaHe Ha pesyJsitaTuTe (n=192)

IMy6amKauuM, U3KJIYEeHHU
BIIOCJIE€CTBHE NIy GJIMKALUU ITOpagr
HeU3N'bJIHEHHEe Ha U3HUCKBAHHUATA 3a

KOHCTPYKIHATA U KOHTHHIeHTa Ha
ekcrnepuMmeHTuTe (Nn=181)

BKJIIOYEHM B aHaJIM3a
ny6ankanuu (n=212)

Que. 13. Iloobop Ha eKknwWUeHume 6 mema AHATU3A U3CTE06AHUSA, HE3AGUCMO OM MUna Ha
npunazanume uHMmMepPeeHUUU

O61y 6poi Ha u3bpanuTe ny6aukauuu 2008-2018
(n=213)

I MeTa ananusu (n=26) I—

C

Ily6aukaumuy, oTTOBAPHALILM HA KpPUTEPpHUUTE 3a
BKJIFOYBaHe B aHasiu3a ( n=185)

Ty6aMKanmuy, U3KJIYEeHH BIocJeACTBHE, IMy6aukKaumum, U3KJIIOYEeHH
nopajay HeM3I'bJ/IHEHHUEe Ha KPUTEPHUHUTE 3a — BIliOCJIeACTBHE NOopaay
npeacraBsaHe Ha pesyaTaTuTre (n=90) — HeusmbAHEeHHEe HA U3MCKBaAHHUATA
32 KOHCTPYKLHATA U KOHTHHIeHTa

Ha eKcriepuMeHTHUTe (N=48)

BKJIIOYMEeHH B aHaJIM3a NyGJIMKaLHUHU
IO THUII Ha npHyJjaraHure ¢H3H'~lECKH
HaToBapBaHuA (N=49)

Que. 14. Ioobop na eKnwYeHume 6 Mmema aHAIU3A U3CTAE06AHUA NPU UHMEPEEHUUU CbC
CamocmoamenHo npunazane Ha uuuecKu Hamoeapeanus



061y 6poii Ha M3GPaHMTE My GANKALLHH
2008-2018(n=268)

I MeTa anaausu (n=33) I—

MNy6aukanuu, oTTOBAPSIIIHN HA KPUTEPHUHUTE 3a
BIUIIOUBaHEe B aHanuza ( n=235)

IMySankKanmum, USKJIIOYEeHH BOC/IeACTBHeE,
nmopajau HeHu3II'bJIHEeHHe Ha KpUTepuuTe 3a f—
npescrassHe Ha pe3sysaTaTuTe (Nn=78)

IMy6uKaumm, USKJIOYEeHHU
BIIOCJIeICTBHE MOPaAN HEUSIT'bJIHEHH e
1a USMCKBAHMATA 3a KOHCTPYKIUATA U

KOHTHUHIE€HTA HA €EKCIIEPHUMEHTHUTE
(n=71)

BKJIIOYEHH B aHAJIN3A Iy GJIHMKALMHU THII
npuJsiaraHa auera (n=86)

Que. 15. IToo6op na eKknoueHume 6 Mema aHAIU3A U3C1€06AHUA NPU UHMEPBEHUUU CHC
CamMocmoamenHo npuiazane Ha ouema

2008-2018 (n=235

MeTa anaausu (n=24)

INy6smkanuu, oTrOBapslM HA KPUTEpUUTE 3a
BKJIIOYBaHe B aHasik3a (n=211)

I O611 6poi Ha U36paHUTe NYGJINKALHH
)

Iy6iMKanM, U3KJII04YeHHU
BIOC/IE/ICTBUE, IOPAJAHN HEUSII'bIHEHHUE
Ha KPUTEPHUHTE 3a NpeACTABsAHE HA
pesyararure (n=73)

IMy6anKauuu, U3KJIIOYeHH
BIIOCJIEICTBHE NOPALH
HEeM3II'bJIHEHHUE HAa U3MCKBAHUSATA 3a
KOHCTPYKLHATA U KOHTHHI€HTA Ha
exkcriepyuMeHTHTe (Nn=61)

BKJIIOYEHM B aHAJIM3a MyGJIHMKALMH 10 THIT
Ha npujaraHuTe GU3N9IeCcKH HATOBAPBaHUA
u auera (n=77)

@Duz. 16. I1oobop na eknwuenume 6 Mema AHAIU3A U3CIE06AHUSA NPU UHMEPBEHUUU ¢ KOMOUHUPAHO
npunazane Ha ouema u GuuuecKu HaMoBapeaHus

Ouemwaue Ha pucka om U3Kpueseane Ha pesyimamume

He cMme u3BbpimiBasiiv n3uepnarenceH aHajiu3 Ha MOTEHIMAIHUTE PUCKOBE OT M3KPUBSBAHE Ha
pe3yaTaTuTe Ha aHanu3upaHuTe myonukanuu. [lpuunnaTa e, ye mogoOeH poJ] U3CiIeABaHU HEMUHYEMO
HOCAT BUCOK TOTEHLHMAJEH PHCK, KaTO OCHOBHUTE HM3TOYHMIM Ca HM3KPHUBSIBAHHATA B IMOa0Opa Ha
YYaCTHULMTE, B NPWIAraHETO Ha MHTEPBEHLMHUTE U B M3IIBIHEHUETO HA TEPAMUTE OT CTPaHa Ha
CyOeKTHTE Ha HW3CJIeABAaHETO (IOopajud HEBB3MOXKHOCTTA Jla C€ OCUTYPHU HENPEeKbCHAT KOHTPOJI Hal
cyOexTH, Kouto He ca B uHcTHTYIHA). Lo ce xacae 10 pucka OT MacKupaHe Ha HEOJIArONpUATHHUTE 32
U3CIEABAHETO PE3YJATaTH OT CTpaHa Ha M3CJIENOBATENUTE, CUATAME Y€ B HACTOALaTa M3Bagka OT
u3cieABaHusl TOM HE ce€ pasziuyaBa OT CpPEAHMTE CTOWHOCTH 3a KIMHUYHM WHTEPBEHLIMOHHU
u3cieABaHMs.
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Ouermeaue Ha XemepoceHHocmma Ha pesyimamume

C ornen mpaBWIHOTO MOAOMpaHE HAa CTATHCTUYECKUTE METOIM Ha oOpaboTKa Ha JaHHUTE, €
HE00X01MMO 12 ObJe U3BBPIICH aHAU3 Ha XETEPOreHHOCTTa UM. B ronsimMa cTemneH Ta3u mporenypa e
dbopmanHa, mopaau ¢akra, ye oOWYAHO TS ce Mpuiara C el Aa Ce OMpeeNd KO JIMHEEH MOJCI €
MOIXOAAI 32 00padOTKa HA HATMYHUTE TAaHHHU — TO3U € (PUKCUPAHU WIN TO3H ChC CIyYailHU U CMECEHU
epexTr. MoaenbT ¢ QUKCHpaHu ePeKTH Bb3NpHUeMa M3CJIeIBaHaTa M3BaJKa KaTO MpeICTaBUTEIHA 3a
BCHYKH M300I110 IPOBEICHU U3CJIEBAHMS 110 TeMaTa [0 OTHOILICHHWE HA aHAJIM3MpaHuTe napamerpu. Ot
Apyra cTpaHa, MOJAETBT ChC CIyYyailHM WM CMeceHHU e(peKTH Bh3IpueMa aHAIM3MpaHaTa U3BaJlKa KaTo
ciyyaiiHa oT o0mmus 06eM Ha MPOBEACHUTE 10 Temarta u3cieaBanus. [1o Ta3u npuunHa, TOCIETHUAT HE
M3MCKBA 3aIbJDKUTEITHO BUCOKA XOMOT'€HHOCT Ha PETUCTPUPAHUTE ePeKTH. AKO MOJIENBT ¢ (PUKCHpaHu
eeKTH JOCTaBsl JOCTOBEPHH NMPUOJIMKEHUS B YCIOBHS Ha M3BECTHA XETEPOr€HHOCT 3a aHAIM3MpaHaTa
U3BaJKa OT MyOJHMKAaIMM, TO TO3UM ChC CMECEHH e(eKTH JaBa MpejacTaBa 3a cpeaHus edext (u
pasceiiBaHeTO My) OT BCHYKM H3CJIEIBaHUS MO TeMaTa, OT KOUTO AHAJIM3WPAHUTE MPEICTaBISABAT
cilyyaiiHa u3BaJika. SICHO e, 4e MOJICIBT ChC CIIyYaifHU MM cMeceHH edekTr 61 Omi nmo-uHpopMaTUBEeH
[0 OTHOIICHHE Ha M3CIEABAHWUTE MPOMEHJIMBH, B CIyd4ail, 4e M3MCKBaHHMATA 3a IMPHJIAraHeTo My ca
cnazeHu. Pesynrature ot qBaTa eexTa ChBMNAAT ACUMITOTHYHO C KIIOHEHETO HA XETEPOreHHOCTTAa Ha
nanaute kKpM 0. [lo Te3u mpuyMHM, €CTECTBOTO HA M3CIEIBAHUTE OT HAC MyOJIMKALMU OMpesesns KaTo
MOJIXO/IAI 32 CIydast MOJIeNa ChC CIIy4aifHU U CMECEHU €(PEKTH.

CrnenBaxme Be CTaHJAPTHH MPOLIEAYPH 32 ONPEeIisiHa Ha XeTEPOreHHOCTTA:

1. UzuucnsBa ¢ 1. Hat. mapameThbp [2. CTOWHOCTUTE Ha TO3M MApaMEThp ONMPENEAT KaKBa 4acT OT
M3MEepeHaTa JUCIEePCUs € B pe3yNTaT Ha XEPTEPOreHHOCT M KaKBa — B PE3yJTaT Ha CllydailHH
nporecu. ['onemure CTOMHOCTH Ha MapamMeThpa MOKa3BaT BHCOKO HHUBO HA Pa3HOPOIHOCT Ha
U3BaJKaTa. BBIIPEKH, Y€ TOYHUTE CTOMHOCTU Ha [%, MpM KOMTO Ce NpUeMa, Y€ W3BajaKaTa €
CHJTHO XETE€pOreHHa, ca 00I110 B3eTO N300p Ha U3CIEe0BATENs, KATO OOMKHOBEHO 32 TPAaHUYHH Ce
npuemar takusa ot 30%.

2. W3uucnsBa ce HMBOTO Ha (pe3MjlyaiaHa) XeTEPOreHHOCT — T. Hap. MapaMeThp T2 ¢ MOMOIITA Ha
pa3NuYHM METOAMKH. BrociencTBue, CTOMHOCTHTE My C€ HM3IOJI3BAT IMPH OIpPENEeNIIHETO Ha
TerjaTa Ha aHaJM3UpPAHUTE IMyOTUKAI[MH TPU W3YUCIIIBAHETO HA KOS(UIIMEHTUTE Ha MOJElNa I10
METO/Ia Ha TPETErVIEHHTE Hal-Manku KBaapaTd. KOIKOTO € I0-BHCOKa CTOMHOCTTa Ha T2,
TOJKOBAa II0-BUCOKA € XETPOTEHHOCTTa Ha JanHuTe. Ilpu T2 = 0, ToukuTe ca abCONIOTHO
XOMOT€HHH M € PE30HHO Jla ce W3Mmoi3Ba mojen ¢ ¢ukcupanu edekru. (3abenexncka: Tozu
napamemuvp ce U34UCIABA U NPU GU3YaAIU3Uparnemo Ha oannume ¢ Dopecm.)

Onpedenane Ha 0duwusa cpeden eghekm

[Ipun 0OpaboTBaHETO Ha PE3YNTATHTE H3MOI3BAXME CTATUCTHUECKHUS COPTyep ChC CBOOOICH
noctenn R, “metaphor” package. Ompenens ce oOmuaT cpeneH ePeKT OT BCHUYKH H3CIEABAHU
myOIuKanuy, KaTo Cce W3MOJ3BaT WM JBaTa JUHEHHH PErpPeCHMOHHM MOJela — ¢ (DUKCHpPAaHU U ChC
cinyvaitiu edextd. HeoOxomauMmure mpeaBapUTEIHH YCIOBUS 3a BIMTHOCT HAa JBaTa ca pPa3IMYHMU.
MonenbT ¢ TOCTOSHHU e(eKTH TpueMa, 4e W3CIeABAHUTE MyOIHMKAIMH ca JOCTATHYHO €THOPOJIHO
pasmpenesneHu, 3a 1a ObJaT BB3MPUETH KATO MPEACTABUTEIHA W3BAJIKa U J1a MOXE Ha 6a3ara Ha TAX Ja
Ce TMPAaBAT 3aKIIOYCHUS 32 KOHKPETHUTE JCHCTBUTEITHU BB3ICHCTBUS HA MpUIaraHuTe HHTepBeHuu. Ot
Jpyra CTpaHa, MOJCIBT ChC CIly4allHU ePeKTH o0JieKuaBa HEOOXOJUMHUTE YCIIOBHUS, KaTO BB3IpHEMa
aHAIM3WPAHUTE M3CIICJBAHUS KATO CiIy4aiiHa (3aMeHseMa) M3BaJKa OT TeHepallHaTa IOMyJalus Ha
0azaTta JaHHM, MO3BOJISIBAMKY 10 TO3M HAYMH JIa C€ MPABAT U3BOAM 33 BH3JICHCTBUETO HA MPUJIATAHUTE
Tepanuy, He3aBUCUMO OT BHCOKaTa XETEPOTCHHOCT. B 3aBUCHMMOCT OT Monena, copTyephT MOCTaBs
pa3IMYHM Terjia Ha pe3yNTaTUTe OT pa3INdHUTE u3cleaBaHus. Haii-o01o, mpaBUIOTO HW3HMCKBA
MPEJICTABUTEIIHUTE H3CJeABaHUs (T€3M C TOJeMH pa3Mepu Ha edekTa, ¢ MalKkd CTOHHOCTH Ha
pa3ceiiBaHETO Ha pe3yATaTHTE, TOJIeMHU 00eMHU Ha U3BAJKUTE) Jla TIOTy4aT MO-BUCOKH TErIa.

B mombnHeHME HA CTATUCTHYECKUS aHAJN3, C IIeJ]T BU3Yyalu3alis Ha TaHHUTE, OsXa TTOCTPOSHHU T.
Hap. @opect rpaduku. Ha T4x ca nmpeacTBeHH pe3yATaTUTE BHB BUJ HA pa3MepH Ha e(eKTHTe, KaKTO U
o0IMTe CpeAHH CTOMHOCTH 3a IsjlaTa M3BajgKa 3a JBaTa TECTBaHW Mojena. Bcsko u3cnenBaHe e
MPEJICTAaBEHO KaTO MPABOBI'BIHUK, YHATO TUIOII € IPOMOPIIMOHANTHA Ha TETJIOTO HA U3CJIEIBAHETO, KOETO
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OT CBOSI CTpaHa € OOpaTHO MPONOPLMOHATHAO HA JUCHEPCHUSITAa Ha IMpelcTacHuTe pe3ynaratu. OKoio
BCEKHU MPABOBI'BIHUK € HauepTaHa XOPU3OHTAIHA JIMHUS, YHATO AbDKMHA H300pa3sBa pa3ceiiBaHETO Ha
CBbOTBETHUTE JaHHU. B nonmHaTta yact Ha rpadukaTta ca m300pa3eHu 1Ba pomOa, BCEKH €IMH OT TsX
oTpa3siBall cpeiHusi oouy edekT cropea ABaTa TECTBAHM Mojena. BepXy TsIX HAMa XOPU3OHTAIHU
JMHUK, @ BMECTO TOBA IIMPHHATAa Ha BCEKH OT TSIX CHOTBETCTBA HAa 95-NpOLIEHTHHSA MY JIOBEpUTEH
uMHTEepBall. BepTukanHara npekbCcHATa JIMHUS NPECTaBisiBa HEyTpaIHATa TOUKA (CpeaHaTa CTOMHOCT Ha
pE3yJITAaTUTE).

0uermeane Ha u3Kkpueéseanemo 6 nyﬁfmkauuume

Ta3u mpouexypa ce U3BBpIIBA C LIEJ] NMPOBEpPKA HA MPEICTABUTEIHOCTTa Ha METa aHaju3a —
NPOIYCHATH JIM ca M3CIEABAHUs, KOUTO O cienBaio na ObaaT BKIIOYEHU B Oa3ara naHHu. OCHOBHaTa
uaes € IMoCTpoeHa BbpPXYy (akTa, 4e ako HAKAKBO IMpOyyBaHe € Oa3upaHo Ha rojsiMa M3BaJKa U
cboOIIaBa MO3UTUBHH PE3yJTaTH, TO KMa MHOTO MO-TOJIAM IIaHC Ja Objae MmyOiIMKyBaHO B CpaBHEHHE
ChC CIy4auTe, KOraTo pe3yJTaTuTe He ca JOOpH WIIM HE ca CTaTHMCTUYECKU JocToBepHH. Hammuuero Ha
nogo0eH (eHOMEH MOCTaBsi M3MCKBAHETO NMPH KOPEKTHOTO MPOBEXKIAaHE Ha MeTa aHalM3M jaa Objae
M3BBPIIBAHA TPOBEPKA 32 HAIWYKE HA OTKIOHEHUE B IyOJIUKAI[MHTE.

TecTsT ce n3BbpmIBa rpaduyHO ¢ moMoINTa Ha T. Hap. “dyHueBuaHu rpaduku’. Ha abcuucara
ce MpencTaBsAT e(PeKTUTE Ha BCSIKO M3CJE/BaHE, a HAa OpAMHATaTa — HAKaKBa MspKa 3a pa3ceiiBaHe Ha
pesyaTtatute (Hampumep, IHUCIEpPCHUs WIM CTAaHAAPTHO OTKJIOHEHWe). B cimyuail Ha numca Ha
M3KpUBsIBaHE B MyOnukauuuTe, rpadukata 6u Owia (yHHEBHIHA C HAKOJIKO TOYKH, MPEICTABISBAIIN
TOJIEMHU U3CJIEJBAHMS C HUCKU pa3CeUiBaHMs B Pe3yJTAaTUTE, CTPYIMAHU OKOJIO HEeyTpajHaTa JIMHUS Ha
MeTa aHajh3a W [O-MAJKHUTE H3CJIECIBAaHUS C Pa3IUYHU OT CPETHHUTE pE3yNTaTh W/WIM BUCOKA
BapHaTUBHOCT — Pa3NPbCHATH PABHOMEPHO OT JBETE CTPAHH HA HEyTpaJHATa JUHUA U (YHUEBUIHO KbM
ocHoBara Ha rpagukara. OOpaTHO, IPU HAJMYKE HA U3KPUBSBAHE B IyOJUKAIIMHUTE, CE€ OYaKBA B HIAKOU
OT KBaJpaHTHTE B OCHOBaTa Ha “¢pyHusTa” Oa JUNCBAT u3cienBaHus. Ilo TO3W HauWMH OLEHKaTa ce
M3BBPIIBA HA 0a3a HA BU3yaIH3alMiATa Ha Pe3yTaTUTE.

Tecmupane 3a memapezpecuoHnu saeucumocmu

B 3aBuCHMMOCT OT pe3ynTaTure OT aHajau3a Ha XETEPOIreHHOCTTa Ha JAHHWUTE, CE U3BBPIIBAT
PErpECHOHHU TECTOBE 3a 3aBUCHMOCTH MEXKIYy pe3yJITaTUTEe OT IPWIATaHUTE HHTEPBEHIMUHU 110
cyorpynu. Te ca oOpa3zyBaHM 10 pa3iIMyHH MPU3HAIM: BUJ Ha MpUJIaraHaTa IMeTa, TUI Ha IPUIaraHuTe
¢u3nueckn HaTOBapBaHUs, TOJ, MHTEH3UBHOCT, YeCTOTa U 00eM Ha (U3UYECKUTE HATOBAPBAHUS,
pa3Mep Ha KaJlopuiiHaTa peCTPUKLMS U JIp.

3a ompenensHE Ha METAPErPECUOHHHUTE 3aBUCUMOCTH MEXAY HW3CIEABAaHUTE IPOMEHIIUBU
U3II0JI3BaXMe MOJIeNl ChC cMeceHH edekTH. Toil mpeacTaBisiBa reHepanu3alusiTa Ha BCUYKH JIMHEHHU
METaperpecuOHHN MOJEIH, KOUTO Ce IpuiiaraT B IpakTukara. Be3npuema ce enun ¢ukcupan edekr, a
ciyyaiiHuTe e()eKTH ce ONMHUCBAT OT BKIIOUEHHUTE JOMBIHUTEIHO MOAECPATOPHU MPOMEHIUBHU (TOBa ca
JOMBJIHUTEITHUTE IPOMEHIIUBH, C KOUTO C€ MPABH OIMUT J1a c€ 00SCHH MO-ToJIsiMa 4acT OT pa3ceiBaHETo
B pasyarature). [Io To3u HauMH, ce aHAIU3UpPA CTENEHTA, B KOSITO BKIIOYEHUTE B MOJIE]a MOAEPATOPH
MIOBITUSIBAT YCTAHOBEHHUS CPEICH pa3Mep Ha edeKTa.

W3uncnsBaneTo Ha KOe(UIMEHTHUTE C€ HM3BBpIIBA B JBa craius. [IbpBoHayamHO ce ompenens
KOJINYECTBOTO Ha pe3uIyaiiHaTa xereporeHHocT. Cie ToBa ce M3YHCIIBAT KOe(PUIMEHTUTE HA MOJIeNa
— cpeqHara cToHOCT (WM 6azara) ¥ Te3u Mpe] MOJIepaTOpHUTE MPOMEHINBU. B mporeca ce n3nonssa
METOABT Ha MIPETErJICHUTE Hall-MaJIKi KBaPATH.

Cnen onpenensiHETO Ha MapaMETPUTE Ha MOJIENA, CE€ U3YUCIABAT U JOBEPUTEIHUTE MHTEPBAIN
Ha Koe(UIMEeHTUTE (KaTo ce MpeAroyiara HOPMATHOCT Ha paslpenesieHneTo uM). M3pwpiiBa ce o0
TECT Ha HyJeBaTa XMIIOTe3a — JIMICA Ha 3aBHCUMOCT (KaTo ce m3kioyBa Oazarta). B ciydaute, korato
MMa OCHOBaHMs IPE3yMILUATa 3a HOPMAJIHOCT Ja C€ IIO0CTaBU II0J CBMHEHHE, CE€ HU3BBPIIBA
JOIBJIHUTEIICH TECT 3a HyJIeBaTa Xumnore3a. B Hacrosmara paboTa cMe Bh3IPUETH pa3npeieeHHEeTO Ha
KoepunueHTure 3a l'aycoBo, TIiIaBHO Tmopaau (QaxTa, Y€ U3CICIBAHUTE TPOMEHJIMBU KacasT
MOP(OJOTHYHU XapaKTEPUCTUKU HAa YOBEUIKOTO TS0, a KAKTO € M3BECTHO, TAXHOTO paslpeesiecHue €
aKO HE € HOPMAaJIHO, TO IIOHE € C JOCTAaThbYHO KbCH OIALIKH, 3a 1a HE IPOTUBOPEUYHN HA NIPE3yMIILMATA 32
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HopMmaniHoCT. H(popManuaTa OT MpOBEACHUS TECT C€ BBIUThIIABA B CTOMHOCTTA Ha KoepuuueHTta Qm.
Haii-001m10, mpu 10cTOBEpHO BUCOKH CTOWHOCTH Ha KOe(PHIIMEHTa, HyJIeBaTa XUIIOTE3a CE OTXBBPII.

CodTyepbT M3UHCIABA OIIE €AUH KOS(DUIIMEHT — TO3U OT TECTa 3a PE3HIyallHa XETEPOTeHHOCT

Qe. CTaTUCTMYECKH IOCTOBEPHUTE MY CTOMHOCTH cCa JOKa3aTEJICTBO 3a BEPOSTHOTO BIUSHUE Ha
JOITBIIHUTEITHU MOJETATOPU (OCBEH OTPAa3eHUTE B MOJIENa) BEPXY PE3yJITATUTE.

b=

Mooepamopnu npomenaugu

B nacrosmara pa3zpaboTka aHaTU3UPAHUTE 3ABUCUMU NPOMEHAUBY Os1Xa CIICAHUTE:

IIpomMsHa B TenecHaTa Maca B KWJIOTpaMH.

[TpomsiHa B 0OMKOJIKAaTa HA TAJIUATA B CAHTUMETPH.

[TpomsiHa B aOCOJIIOTHOTO KOJIMYECTBO HA aIUIIO3HATA THKAH.

[TpomsiHa B aOCOIIOTHOTO KOJIMYECTBO Ha aKTUBHATA TEJIECHA Maca.

M3nomns3Baxme CIeTHUTE He3A8UCUMU U MOOEPAMOPHU NPOMEHAUEYU BETUUHHU (CAaMOCTOSATENHO U

B KOMOMHAIIMSA):

1.

2.

SN

10.
11.

12.

Tun Ha mpuaranata UHTEPBEHIUS — TUeTa, (PU3ndecka aKTHBHOCT M KOMOWHUPAHO TPETUPAHE C
PEXKHUMH OT TueTa U (PU3NIEeCKH HATOBAPBAHHUS.

EnepruiiHo chappxkaHue Ha MpUIaraHuTe AUeTH — HUCKO — 1o 800 KKal/IeH; CPeTHO — MEKTY
800 u 1600 xkan/neH u Bucoko — Haa 1600 kkan/meH.

[IporieHT Ha KaJoOpHifHA pecTpUKLUs — HUCHK — o] 20% OTKJIOHEHHE OT eHepruiiHus OanaHc;
cpeneH — Mexay 20% u 30% oTkIOHEHHWE OT eHepruiiHus Oamanc W BHCOK — Hax 30%
OTKJIOHEHHE OT eHepruitHus OanaHc. (3abenesxcka: B paznuynume nyoiuxayuu meopumudHume
CMOUHOCU HA eHepeUuliHUi OAaNanc ca onpedeneHu no pasiuduHu memoouku. B nacmoawama
paspabomka cme 8b3npuemMany mesu NPUOIUINCEHUS 30 KOPEKMHU U He CMe Noonaz2anu noo
CbMHeHUe nocieosawume U34UCIeHUs Ha NPOYEHMa HAd PeCMPUKYUs.).

AOCOIOTHO KOJIMYECTBO Ha E€HEpPruiiHus AeguuuT — HUCKO — n0 500 KKKaji/IeH eHeprueH
nepunut; cpeano — mexay 500 u 1000 kkan/men eneprueH aeduuut u Bucoko — Hax 1000
KaJl/lieH eHeprueH JeQUIIUT.

[TpoabIKUTETHOCT HA UHTEPBEHIIUATA B CEIMHUIIH.

Bun Ha ¢usndeckaTa akTHBHOCT — a€pOOCH, CHUIIOB, aepOOCH U CUJIOB U HHTEPBAJICH.

0061 06eM Ha PU3NIECKUTE HATOBAPBAHUS CEIMUYHO — HUCHK — oA 90 MUH; CpeleH — MeXIy
90 u 180 muH u Bucok — Haja 180 MuH.

ObeM Ha eqMHMYHATAa TPEHHPOBKA — HUCBHK — moxa 30 muH; cpeneH — mexay 30 u 60 MuH u
BHUCOK — HaJ 60 MUH.

MHTeH3uBHOCT Ha HaToBapBaHUATa — HUCKA — 1o 50% ot 11IM (3a cuiioBM HaTOBapBaHUs) WIH
VOymax: cpemHa — Mexay 50% u 60% ot 1TIM (3a cunoBu HaToBapBaHHSA) HIH VO0y0ys
cpenHa-BHUCOKa — MexIy 60% 1 85% ot 1TIM (3a cuoBu HaToBapBaHUS) WK V 0y, 4, M BUCOKA
—Hag 85% ot 11IM (3a cusioBM HaTOBapBaHUSA) UITU VO0,max-

CenmuuHa yecToTa Ha (PU3MUECKUTE HATOBAPBAHUS — OT 2 10 7 IBTH CEIMUYHO.

Bun Ha mpunaranata nuera — KOHBEHIIMOHAIHA, BUCOKOBBIVIEXUIPATHA, HUCKOBBITIEXHUIPATHA,
BHCOKOOENTHhYHA, HUCKOMACJICHA, TIEPUOANYHO/MHTEPBATHO TTaJyBaHe, UeTa ¢ MHOTO HHCKO
KaJIOPUHHO ChABPIKAHUE, HUCKOTJTUKEMUYHA.

[Ton Ha cyOeKTUTE HA U3CIEABAHETO — KEHH, MbKEe U KOMOMHHUPAHU TPYIH OT JBATA MOJA.

Pezpecuonnu 3aeucmocmu

C CJI YCTAaHOBSBAHCTO Ha 3aBUCHUMOCTUTC MCKAY HNPOMCHUTC B MAPAMCTPUTC Ha TCIICCHHUA

ChCTaB M TE3W B JIMMUIHUS TPOPUIT U apTEPUATHOTO KPHBHO HAJIATAHE TPU MPHUJIaTaHe Ha WHTEPBEHIINH
3a peayKIUs Ha TelecHaTa Maca MPH Xopa ¢ HATHOPMEHO TETJI0 M 3aTIbCTIBAHE, U3I0JI3BaXMe METOAA
Ha JIMHEWHATa perpecusl ¢ HaJIMYHUTE PEe3y/ITaTh OT MeTa aHanu3a. VI3BecTHO e, ue oOmmMsIT BHUJ Ha
MOJieTla, OCBEH PErpecCMOHCH KOCQUIIMECHT, BKIIOYBA 0a30B TaKbB M CHOMpPAEMO, BBHIUIANIABAIIO B
CTOMHOCTHTE CU clydyaiiHus 1mryM. B HacTosimara paboTta He u3uucisBaxMe 0a30B Koe(hUIIUEHT, TOpaau
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MOTEHIMATHY JIBYCMHCIIHS IPU UHTEPIIpeTUpaneTo My. I1o To3M HauWH, MO-JIECHO C€ OLCHSBA YUCTOTO
BJIMSIHAE Ha JIBM)KEHUETO HAa HE3aBUCHMMUTE MPOMEHJIMBU BBPXY TOBA HAa 3aBUCUMMUTE.
Cnensa ga oTOelnexuM, 4e Moa00eH MoaX0 OM MOI'BJI A Ce M3II0I3Ba €JUHCTBEHO 3a JOOMBaHE

Ha o0Ila MpeCTaBa 3a HATMYHUTE TPEHJIOBE, HO HE M 3a JIOCTUTaHE HA KOJIMYECTBEHH 3aKJIIOUEHUS WIN
MOCTaBsSHE Ha MpernopbkW Ha Oa3ara Ha AaHHUTE. Pe3ynTatute OT KPBHBHUTE MW3CIEABAHUS ca
NPEJCTaBEHU B Pa3IMYHU MEPHH €IMHHUIM B OTACITHHUTE IMyOIMKAIMU U M0 Ta3H MPUYMHA, PUIATAHETO
Ha CTaHJapTHUS MOJAEN Ha cMeceHH edektn B cimyyas e HenpuioxkuM. [lo Te3u choOparkeHwHs,
NpeJCTaBUXME JTAHHUTE KaTo pa3Mepu Ha edekTa M Ha 0a3aTa Ha Tas3u TpaHCHOpMalUs U3BBPILIUXME
JTUHEWHa perpecus. BChIIHOCT, MOAETBT ChC CMECEHHM €(EeKTH, KOWTO M3IMOJ3BaxMe IpU aHAIM3a Ha
JAHHUTE 3a IPOMEHUTE B TEJIECHUS ChCTaB, CHILO paboTH ¢ pa3MepH Ha edekra. Pa3nukata Mexay HEro
U HATOSIUS HAWBEH IOAXOJ CE€ CBhCTOM B TErjara, KOMTO MOJENBT NPHUCBOSBA Ha pa3IMYHHUTE
u3cienBaHus (rmaBHO Ha OaszaTta Ha mapaMeTpuTe MM Ha pasceiiBaHe), KakTo UM B (€BEHTyalHaTa)
KOpeKLHUsATa Ha CTOMHOCTHTE Ha KoeuuueHture. Karto 3asucumu npomeniugu camMOCTOSTEITHO
MOCTAaBUXME CHUIUTE TTapaMeTpH, KOUTO MPUCHTBAXA B METAPETPECUOHHUTE MOJICIIH:

1. TIpomsiHa B TenecHaTa Maca B KMJIOTPaMH.

2. TIpomsiHa B OOMKOJKATa Ha TAIMATA B CAHTUMETPH.

3. TIpomsHa B aOCOIFOTHOTO KOJIMYECTBO HA aJMIO3HATA THKaH.

4. TIpomsiHa B aOCOJIOTHOTO KOJMYECTBO HA aKTHBHATA TEJIECHA Maca.

Hezasucumume npomennusu 05xa MoKazaTeMTe Ha KPbBHUS JHUIUACH NMPO(UI U apTEPUATHOTO

KPBBHO HaJIsITaHE:

1. JIMmonpoTenHu ¢ HUCKA ITBTHOCT.
JlumonpoTenHu ¢ BUCOKA TUTBTHOCT.
Tpurnuuepunu.
00611 xonecTepo.
CHUCTONMMYHO apTepUaHO KPHBHO HaJISITaHE.
JIMacTOIMYHO apTEepPUATHO KPBBHO HAJIATAHE.

AT

PE3YIITATH H AHATU3
XOMOI'EHHOCT HA U3C/IIE/IBAHHUTE I1YB/IMKALIUH

3a ompenensiHe Ha XOMOT€HHOCTTAa Ha AQHAJIM3MPAHUTE HM3CIEIBaHUSA, IPOBEJOXME TECTOBE 3a
XETEPOreHHOCT MO HM3CJICABAHUTE MPOMEHJIMBH Ha OO0IIaTa M3BaJKa, KAKTO W IO THUIl HA MpUJaraHara
MHTEPBEHIMA — UeTa, PU3NUECKU HATOBapBaHUS U KOMOWHAIUATA OT JIBETE.

[Topanu orpaHuueHHsTa, KOUTO HU Hamara (opMmMaThT Ha aBTOpedepara, TyK IIe MPeICTaBUM
€IMHCTBEHO aHAJIM3 Ha XOMOT€HHOCTTa Ha o0IaTa u3Bajka Ha myOnukanuute. OcCTaHalIMTE CTPATH ca
MOJPOOHO pa3riielaHu B TUCEPTALIMOHHUS TPY/I.

Ob6wa uzeaoxka

[Topanu ronmemus Opod Ha aHANM3MpPAHWUTE H3CJEIBaHUS, HE € BB3MOXKHO Ja IPEICTaBHM
@opect rpaduka W MO Ta3M NpPUYMHA M€ CE OrPaHMYMM B aHaJIM3 Ha LUPPOBUTE [aHHH 3a
pasceiiBanero. Ha Ta0J. 3 ca mpencraBeHu MmapaMeTpuTe Ha TECTOBETE 3a XOMOT'CHHOCT Ha O0IaTa
M3BaJIKa OT U3CJIEIBAHUTE MMyOIMKAIMK 110 BCUYKU aHATU3UpaHu napameTpu. OyakBaHo, C€ yCTaHOBSBA
BHCOKO HHBO Ha XETEPOIE€HHOCT II0 BCUYKU IIOKa3aread. BeposTHata NpuyuHA €, 4€ INPUIAraHUuTe
MHTEPBEHIIMM Ca TBBPJAE pa3HOOOpa3HU (pa3IMYHM THIIOBE HA XPAHUTEIHU PEXKUMH U (U3UYECKU
HATOBapBaHWs) M MO Ta3u MNPHUYMHA TOJyueHUTE e(pEeKTH ca C rojsmMa BapuaTuBHOCT. [lomoOHuM
3aKJIIOYCHUs] HaJlaraT HEeoOXOJMMOCTTa Jla Ce M3CIe/IBa XETEPOreHHOCTTa Ha JaHHUTE MO TPYIH, Ha
0a3ara Ha TpWIAraHUTe UWHTepBeHIMHU. Hal-XOMOreHHHM ca pe3ynTaTUTe Ha IOKa3aTelUTe Ha
apTEepUANHOTO KPBBHO Hajsirane. He3aBrcHMO OT BUCOKUTE CTOMHOCTH Ha pa3ceiliBaHe, MOA00HU JaHHU
Ouxa Jany Bb3MOXKHOCT 32 JIOCTUTaHe /0 KOHKPETHU M3BOIU OTHOCHO €()eKTUBHOCTTA HA U3CIICIBAHUTE
MHTEPBEHLIMM 32 PEIyKLMs Ha TETJ0TO [0 OTHOUICHUE HAa IPOMEHUTE B ChPACYHOCHAOBATA CUCTEMA.
W3BecTHO € OJIarOTBOPHOTO BJMSHHUE BBPXY HEsS KAKTO Ha peNyKIHsATa Ha TErjoTo, Taka M Ha
¢u3nueckuTe HaTOBapBaHUs (IOOTACIHO MM B KOMOUHAaIMs). OTYeTeHUTE CPEeJHH pa3Mepu Ha edekra
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TyK HaJBHMIIABaT 4 MM J>KMBAau4€H CTHJIO B CTOWHOCTUTE Ha KpbBHOTO Hamsrane. Ha ¢ona Ha
CPaBHUTEITHO KPAaTKOTO BPEMETPAacHE Ha HU3CJIECABAHUTE EKCHEepUMEHTH (OOJIMIMHCTBOTO OT TAX C
IPOABIDKUTETHOCT 10 MAaKCUMYyM 1 T), MOAOOHM pe3yiTaTH ca BIEYaTsABalld, OCOOCHO B CBETJIMHATA
Ha Npo(UIAKTUKATA HA CHPACUYHOCHI0BUTE 3200 ISIBAaHHS.

Taonuya 3. Xempozennocm na peyimamume Om AHAIUZUPAHUME RYOAUKAUUU RO U3CNE08AHU
noxazamenu

[IpomennnBa Pa3mep Ha edexta | XeTEpPOreHHOCT
Tenecna maca -5.61 95,9%
OOuKoJIKa Ha TaIuATa -4.85 77,6%
MacTHa ThKaH -4.50 92.,7%
AKTHBHa TeJIeCHa Maca -0.79 86,6%
LDL-C -0.33 74,1%
HDL-C -0.01°* 69,0%
Tpurnuuepuau -0.32 78,1%
OO0u1 xoJecTepot -0.57 74,9%
CHCTOINYHO KPHBHO HAJISITAHE -6.75 64,3%
JIMacToNMYHO KPBBHO HAJISITAHE -4.49 61,8%

(3abenescka: C * ca o3nauwenu cmamucmuyecku HedOCmMogepHume OaHHU)

[Toka3zaTenure Ha ChbCTaBa Ha TIIOTO (TelecHa Maca, 0OMKOJIKA Ha TAJIMATa, BUCLIEpPATHA MacTHA
ThKaH, MacTHa THKAaH U aKTHBHA TeJIECHA Maca) ca C BHCOKM HHBAa Ha XeTeporeHHocT. MHtepec
npeacTaBisBa (PakThT, ye Ha (OHA HA CPABHUTEIHO BHUCOKHTE CPEAHHM CTOHHOCTH HA OCTAHAJIHUTE
nokaszaren (He3aBUCHMO OT TOJIIMOTO pa3HOOOpasue Ha NMpHJIATaHUTe WHTEPBEHIMH), TIPOMEHUTE B
aKTHBHATa TesecHa mMaca ca omusku 1o 0. Hanmpumep nonoOeH ¢peHomMeH He Ou OHMIT TOKJIOBA HEOUAKBaH
IpU TpUiaraHe Ha Tepanus OT (U3WYECKH HaToBapBaHusa. Ho WMaiiku TpenBHI, Y€ B I[UIOCTHATA
M3BaJIKa Ha TyK NPEACTaBEHUTE U3CIICBAHUS OCHOBHATA YaCT CE€ MaJla Ha CaMOCTOSITETHOTO TPETUPAHE
C XUMOKAJOPUWHU IUETH OT Pa3JIM4eH THIl, OM OWUJIO JIOTWYHO Ja ObJe perucTpupaHa penyKIus Ha
aKTHBHATa TeJIECHa Maca, 3ae/IHO0 C MacTHaTa ThkaH. EXHO BB3MOXKHO 0OsicHEHHE Ha TO3U (DakT e, ue
BEPOSITHO Hail-penpe3eHTaTUBHUTE M3CJIeIBaHUS BKJIIOUBAT MPUJIAraHETO Ha (PU3MUECKU YIPaKHEHMS.
[TomoOHa xumoTe3a ce MOTBBPIKJABA B U3BECTHA CTENEH U OT CPABHUTEIHO MO-HUCKUTE CTOWHOCTH Ha
XETEepOreHHOCTTa NIPHU aKTUBHATa TejecHa Maca (86,6%). 3ama3BaHeTo HAa aKTUBHATa TeJecHa Maca Mpu
PSKUMH, HACOUYEHH KBbM pPENyKIHMs Ha TErJIOTO € €IMH OT IJIaBHUTE MpOoOJeMH Tpexd 3paBHUTE
cneuuanucty. I1o Te3n nNpuuuMHM € BaXXHO Ja ce oOpbhIlla BHUMAaHUE HA ChCTaBa Ha 3ary0eHara TejecHa
Maca, a He eJUHCTBEHO Ha KOJIMYECTBOTO i, KATO OCHOBEH (PAKTOp 3a 3a/JpaBHHS CTATyC U KaueCTBOTO
Ha KUBOT.

WuTepec npeacTaBisBaT JaHHUTE 32 MPOMSIHATA B TTApaMETPUTE HA KPHBHUS JTUMUACH TIPODUIIL.
ITokazarenure 3a XETEPOr€HHOCT Ca ¢ BUCOKM CTOMHOCTH, HO CPEIHHUTE MM CTOMHOCTH WU IPU ABaTa
Mojiena ca OiM3KH 10 Hynata. To3u (akT naBa OCHOBaHHE J1a IOIMYCHEM, Y€ PA3IMYHUTE UHTEPBEHIIUU
uMar crnabo BIUSHHE BbPXY H3MEHEHHsATa Ha JunuaHus npopmir. OcobeHo TNoOKa3aTenHu ca
croitHoctutre npu HDL-C, xbAeTO HaHHUTE HE ca CTATUCTUYECKU JTOCTOBEPHU. MHOTO € BEpOSITHO
TOJSIMOTO pa3HooOpa3ue B MPOABDKUTEIHOCTTA Ha HW3CJIEBAHUTE EKCIIEPUMEHTH Ja € NMpUYMHA 32
NOoJ00OHM KOHTPAaUHTYUTHBHM pE3YJNTaTH, NPOTHBOpEYAIld B M3BECTHA CTENEH HA OYaKBaHHUTE
3[IpaBOCIIOBHH €()EKTH BbPXY ChCTaBa Ha KPbBTA.

B 3axmouenue, copesl Hac, HE3aBUCUMO OT YCTaHOBEHATa XeTEPOr€HHOCT Ha ChbOpaHUTE TaHHH
[0 BCHYKM M3CIIEIBAHU IOKa3aTenu, 0a3ara JaHHM € MOJXOJAIIa 32 METaperpeCHOHHO aHAIM3HMpaHeE.
Ome mnoBeue, Ye WU3CIEABAHUTE KOHTHHIEHTH Ca CbC CXOJHM AaHATOMMYHH U (DU3MOJIIOTUYHU
XapaKTepUCTUKHU. Y CTaHOBEHaTa HEEJHOPOJHOCT Ha LSJIOCTHAaTa M3BaJKa € pe3yJsTaT IO-CKOpPO OT
CIIy4aifHUs XapakTep Ha edeKTUTE Ha MpPUJAraHUTe WHTEPBEHIMU BBPXY OpraHu3ma. JlOmbJIHUTENCH
IPUHOC KbM Da3NpbCKBAHETO Ha pe3yiaTaTuTe, pa3dupa ce, uMa M TOJIMOTO pa3HooOpasue Ha
MHTEPBEHIIMM, KOUTO ca OOeIMHEHM B Ta3W O0Ia W3BajKa. AHAIM3bT HA JaHHUTE MO CyOrpynu
npeuusupa uHPOpMalMATa, KOATO C€ OTHAcs [0 e(eKTUTe Ha pa3IuyHUTE TOJXOAU BBPXY
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M3CJIEIBAaHUTE MPOMEHJIMBY M KaTO ISUI0 MOTBBPXK/IaBa M3MOI3BAHETO HA MOJIEN ChC CIy4aiHu edekTn
IIPY METAPETPECUOHHUS aHAJIN3.

OTKJIOHEHHUE ITPU IYBJIMKYBAHETO

Crenparara mpolielypa € HacO4eHa KbM MPOBEpKa Ha M3UYEPIATEITHOCTTA HA ChIBPKAHUETO Ha
NPOBEXIAaHHUS METa aHAJIN3 — JaJId aHAJU3UpaHaTa U3BaJKa OT W3CJIEIBAHUS € IOCTaThbUHO ITbJIHA WIN
ca MpOITyCHAaTH Ba)KHU 3a aHanu3a myoOsukanun. [TonoOHa npoBepka e HeoOXoauMa MOpaau HATHUYUETO
Ha HSAKOM OCOOCHOCTH B Ipoleca Ha MyOJMKYBAaHETO Ha pEe3yJNTaTUTE OT HAYYHHTE €KCIIEPHMEHTH B
CHeUMaNM3UpaHuTe u3gaHus. Hampumep BeposSTHOCTTa €JHO H3cienBaHe Ja Oble IyOJMKyBaHO
HapacTBa MHOTOKPATHO, aKO KOHTHHTEHTHT MY € C TOJIIM 00€M M pe3yNTaTuTe, KOUTO YCTaHOBsBA ca
MOJIOKUTETHN (WM OYaKBaHM WMJIM TOJKPEISIIM JajieHa IMOIMyJsspHa Xumoresa). ExcriepuMeHTHTE C
MaKJIbK KOHTHHIEHT U HeAe(UHUTHBHU PE3yITAaTH ce MMyOIUKyBaT Mo-psiiko. [1o To3u HauuH, npu MeTa
aHaJM3 CBHILECTBYBA PHUCK OT pasriekJaHe caMO Ha NOAOpaHM H3CIENBAHUS U, CHOTBETHO, OT
M3KpUBSIBAaHE — T. HAp. OTKJIOHEHUE NpH MyOJIMKYBaHETO, KaTO NMPUYMHUTE 3a MOJ00eH (heHOMEH ca
Pa3NIUYHH.

Ha ¢ur. 29 — 38 ca nmpexacraBeHn (GyHUEBUAHUTE TpaQUKH Ha H3CICABAHUTE MPOMEHIIUBH.
[Topanu orpaHuyeHusTa, KOUTO HU Haiara ¢opMarhT Ha aBTopedepara, 1€ MPEeACTaBUM €JUHCTBEHO
rpaduKuTe, KOMTO KacasT OOWIUS TMOJI Ha aHanu3upaHute myOnukanuu. Crpature MO TUN Ha
NpUaraHuTe MHTEPBEHLIMHU ca MOAPOOHO pa3rielaHu B TUCEPTALIMOHHUS TPYI.

Ha ¢ur. 29 e npexacraBeHa ¢QynueBuaHaTa rpaduka Ha pe3ylNTaTUTE OT aHATU3UPAHUTE
M3CIEIBAHMUS IO TOKa3aTeNs NMpOMsHAa B menecHama maca. Ha TpbB MOTrien, JUICBA CEPUO3HO
OTKJIOHEHHE B MMyOnuKyBaHero. Karo nsno, myOiMKanuuTe MPenoCTaBAT MOBEYE NAaHHH ChC BUCOKU
OTPHLIATENIHU CTOMHOCTH (HAISIBO OT HEyTpayiHaTa JuHUs). OCHOBHATa 4acT OT TAX, obade, rmomaga B
JI0JTHATa JIIBA YacT Ha rpadukara — T. €. TOBA Ca M3CJIEIBAHMS C TOJIEMHU pa3ceiiBaHMs B PE3yJITATHUTE.
OT cBOs cTpaHa, AaHHUTE OT EKCIHEPUMEHTHUTE C HHUCKAa CTOHHOCT Ha CTAaHIAPTHOTO OTKJIOHEHHE
(ropHara yact Ha rpadukata) ca IMOYTH DPABHOMEPHO pAa3MpENeiCHH OKOJO JBETEe CTpaHH Ha
HEyTpajHaTa JHUHUSA. BcHuko ToBa HM JaBa OCHOBAaHME Ja H3KIIOYMM 3HAYMMO H3KPHBSIBAHE B
nyOIMKyBaHATO HA PE3YJITATUTE OT aHATU3UPAHUTE ITyOIMKAIMY TI0 TO3U apaMeThp.

CxoJHM ca KOHCTaTallMUTe MPH aHajJu3a Ha rpadukaTa 3a IPOMEHUTE B aOCOITIOTHOTO KOJIMYECTBO Ha
macmuama mvkan — ¢pur. 30. M3cnensanuara ¢ MajKky TOKa3aTeNld Ha pasceiiBaHe ca paBHOMEPHO
pasnpeneneHd OKOJIO HeyTpaliHaTa JMHHUSA, a Te3U ¢ BUCOKM CTOMHOCTH Ha CTAHAAPTHOTO OTKJIOHEHHE
npeoOianaBaT B JOJIHATa JisiBa 4acT Ha rpadukara. 3a0ens3BaT ce M HIKOJKO PE3yNTaTH € TojsiMa
(oTpunaTenHa) BelIMYMHA U HUCKH CTOMHOCTH Ha pa3ceiiBaHe, KaKBUTO JIMIICBAT OT JAsCHATa CTpaHa Ha
HeyTpaigHata JuHHMA. Ta3u KoHcTaTtauus OM Moria jaa ObjJe JOKa3aTeNCTBO 32 CHILECTBYBAHETO Ha
M3BECTHO M3KPHBSIBaHE B MyOJIMKAMUTE, HO 10 HAllle MHEHHE, TIOpaJd CPAaBHUTEIHO MAaJKus Opoi Ha
eKCTPEMHHUTE TOYKH, MOXEM Ja TpUEMeM, Y€ M3BaJKaTa Ha MPOBEKAAHUS METa aHAIW3 IO TO3U
rokaszares HAMa CEpHO3HU OTKIIOHEHUS MPH Iy OIMKYBaHETO.

Standard Error

Due. 29. @ynuesudna cpaguka na pesynmamume om aHAIUIUPAHUME U3CTE06AHUA NO NOKA3amens
NPOMAHA 6 MeENeCHAma maca
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Duz. 30. Dynuesuona cpagpuxa na pezyaimamume On AHATUUPAHUME U3CT1€08AHUS NO NOKA3AMEA
RPOMAHA 6 ADCOIIOMHOMO KOJIUYECME0 HA MACHIHAMA MbKAH

[Tpu mokasatemnst MPoOMsSHA B 0OUKOIKAMA HA MAnUAmMa He ¢€ KOHCTaTUpaT JaHHU 33 CEPUO3HH
oTkJIoOHeHUs B myOsmkanuute (pur. 31). [lono6HO HA IpeAXOIHUTE MapaMeTpH, IPU U3CICIBAHAMUITA C
MO-TOJIEMU pa3ceiiBaHMs B pe3ynTatuTe (JonHaTa dYacT Ha rpadukara) ce 3alens3Ba H3BECTHO
CTpyINBaHE Ha TOYKM OTJSICHO Ha HEyTpaJHaTa JMHHS, HO 3a CMETKa Ha TOBA, NPH €KCIIEPUMEHTHUTE C
MO-KaTETOPUYHU pe3ysTaTH (TopHaTa 4acT Ha Tpadukara) pasmpelesieHHeTO € B TojisiMa CTeleH
PaBHOMEPHO.

Standard Error

Que. 31. Pynuesudna cpaguka na pesynimamume om aHATUIUPAHUME U3CTE06AHUA NO NOKA3amens
NPOMAHA 8 0OUKOJIKAMA HA MATUAMA

Ha d¢ur. 32 e nokasana ¢yHueBuaHaTa Trpaduka Ha pe3yaTaTUTe OT AaHATU3UPAHUTE
U3CJIEIBAHUS 10 IOKa3aTelisl MPOMsHA B KOJIMYECTBOTO Ha akmueHama menecHa maca. O4EeBUIHO €
PaBHOMEPHOTO paslpeleIcHUe Ha JAHHUTE OKOJIO HEYTpaaHaTa JIMHUS [IPU U3CICABAHUATA C PE3YJITaTH
C HUCKH IOKa3aTeNnu Ha pasceiiBane. [lopu AaHHUTE C roJsIMO CTAHAAPTHO OTKJIOHEHHWE (CpeaHara u
J0JHaTa 4acT Ha (Qurypara) JeXaT IOYTH IUTBTHO Ha HeyTpanHaTa juHus. KareropuyHo He ce
HaOJII01aBAaT JI0KA3aTEJICTBA 32 OTKJIOHEHHUS IPU MMy OJIMKYBaHETO.

Standard Eror

Que. 32. @ynuesuona zpaghuka nHa peyrmamume Om AHATUUPAHUME U3C1E08AHUA NO
nokazamesns NPOMAHA 8 KOJIUYUECIMEOMO HA AKMUBHAMA MENeCHA Maca
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Ha nsaxonko oT cieaBamuTe TpapuKH I€ MPEACTaBUM pa3ceBaHETO B PE3yJNTaTHTE OT
TUNUIHKUS KpbBeH npodui. Ciensa Ja ce CioMeHe, Y€ He BCUUKH M3CJICABAHUS MIPEIOCTABAT JaHHU IO
TE€3U MapaMeTpH B €JHU U ChIIM MEPHHU eIMHUIM. BB3MOXKHO € 10 Ta3u MpUYMHA Ha HAKOU OT (PUTypUTE
7la c€ YCTaHOBSAT TOUKH C €KCTPEMHU CTOMHOCTH Ha €(EeKTHTE M CTAaHIAPTHUTE OTKIIOHECHUSI.

Ha ¢ur. 33 e npeacraBena ¢pynueBuanata rpaduka Ha nokaszarenst LDL-C. Tyk KaTeropuuHO
UMa JaHHU 3a CEpUO3HO OTKJIOHEHHME NpH MyOnukyBaHeTo. OrpoMHaTa 4acT OT pe3yJiTaTUTe OT
aHAJIM3MPAHUTE U3CIECABAHMS Ca Pa3lOJIOKEHU OT JIABAaTa YacT Ha HEyTpajHaTa JHUHMS (KOSTO MOYTH
ChbBIaJa C HyJeBaTa). ToBa BakM KAaKTO 3a NPEACTABUTEIHMTE, TaKa M 3a U3CJIEIBAHUATA C TOJIEMH
pasceiiBanusi B pesynrature. Ha ¢ona Ha Bucokara XeTeporeHHOCT B 0Oa3ata manHu 3a LDL-C,
OYEBHUJIHO JIOPH HM3KPHBSIBAHETO B IMyOJUKYBAaHETO HE JOMPHUHACS 3a JOCTHTAaHETO 10 Je()UHUTUBHU
3aKJIIOYCHUSI OTHOCHO €()eKTUTE OT MpHUJIaraHeTo Ha MHTEPBEHIIMHU 3a PEAYKLHUS Ha TETJI0TO MPHU X0pa ¢
HaJHOPMEHO TEIJIO U 3aTIBCTSIBAHE IO TO3U Moka3aTes. CTpeMEXBT Ja ce€ OTUNUTAT PEAyKLUU B HUBAaTa
Ha XOJIECTEpOJla C HUCKA ITBTHOCT € CHhBCEM OIpaBAAaH — BUCOKUTE KOHLEHTpPALMU C€ IpHUEMaT 3a
PHUCKOB (haKTOp 3a aTEPOCKIEPOTHYHU CHIAOBHM M3MEHEHHUS C BCHUKHTE MM HETATHUBHH 3]IPABOCIOBHH
nocnencTeus. Karo ce uma npenBun, 4ye pasriekIaHuTe U3CIIEIBaHNs HAMAT CEPUO3HU OTKIOHEHMS B
nyONUKyBaHUTE pe3yNTaTd MO MOKa3aTeNUTEe 3a TEJIECEeH ChCTaB M Maca, BEPOSTHO rojisiMa 4acT OT
aHAJTM3UPAHUTE CKCIIEPUMEHTH, TIPU KOUTO C€ MPEJOCTaBAT AaHHU 3a JUMHUIHUS TpOoQHI HAa KPBBTA, ca
€IMHCTBEHO TE3W C OylarompusTeH pe3ynraT. Ta3w TeHIEeHLHMs ce 3ama3Ba B rojsiMa CTENEH U Ipu
OCTaHAJUTE MOKA3aTeIN Ha JTUIHIHUS POdUIIL.

Standard Error
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Due. 33. Dynuesuona cpagpuxa na pezyaimamume On AHATUUPAHUME U3C1€08AHUS NO NOKA3AMEA
npomana ¢ LDL-C

Ha ¢ur. 34 e nokazana ¢ynueBuanara rpaduka Ha mokazarens HDL-C. CTpeMexbT Ha
M3CJIEI0BATENNTE J1a My OJIMKYBAT MOJIOKUTEITHU Pe3yJITaTH € U3Pa3eH U TyK. Makap U He TOJIKOBa SCHO,
KaKTO IpU MpEeIUIIHUS apaMeThp, Ha rpadukarta ce 3abeisa3Ba W3KpUBSABAaHE B MyOIMKAlMUTE — IIO-
roJsiMaTta yacT OT Pe3yJITaTUTE Ce pasIojiarat OT JsiCHAaTa CTpaHa Ha HeyTpaJHaTa JTMHHUS.

Standard Error

Duz. 34. @ynuesuona cpagpuxa Ha pezyimamume On AHATUUPAHUME U3CT1€08AHUS NO NOKA3AMEA
npomana ¢ HDL-C

1R



CrnomeHaTata TO-rope TEHACHLUS Ja ce MyOIMKyBaT caMoO OJIarONpUSATHHUTE pE3yJNTaTH €
0coOEHO SIpKO U3pa3eHa IpH TOCIEIHUTE JBa NapaMeTbpa Ha KpPBBHHUS JIMOUAECH Opodmin —
KOHIIEHTPALMUTE Ha mpueiuyepuoume u oowus xonecmeporn (pur. 35 u 36). 1 na nsere rpaduxu ce
Ha0JI01aBa MOYTH IBJIHO IPyNHpaHe Ha MyOJIMKYBaHUTE PE3yJITaTH OTASACHO Ha HEyTpalHaTa JTUHHS,

HC3aBUCUMO OT Ka4CCTBOTO HA MPOBCACHUTC CKCIICPUMCHTHU.

Standard Error

20
|

100

-200

100 200

@ue. 35. Oynuesuona cpaguka Ha pesyimamume om AGHAIUUPAHUME U3CIC08AHUA NO NOKA3AmMeNA
NPOMAHA 8 KOHUEHMPAUUAMA HA MPUTUYEPUOU

Standard Error

50

T
50 100

Duz. 36. Dynuesuona zpagpuxa na pezyimamume om aHAIUUPAHUME U3C/1C06AHUA NO NOKA3AmeNs

npomaHa 6 KOHUuenmpauuima Ha oﬁmuﬂ xXonecmepoi

IIpomenute B apmepuanHomo Kpwv6HO HaAsA2aHe B PE3YNATAT HA IPUIAraHeTO Ha MHTEPBEHIUH 3a
peayLupaHe Ha TEJIECHOTO Teryo ca mnpenacraBeHu Ha ¢ur. 37 m 38. 1 npu nBara nokaszatens ce
3a0erns3BaT U3BECTHHU JIOKA3aTeNICTBA 32 OTKJIOHEHHUE MPU MyOJMKYyBaHETO, HO B HUKAaKbB Cllydail He ca
TOJIKOBAa CHJIHO M3Pa3€HHU, KaKTO MPU pe3yNTaTUTE 3a JIMNUAHUS podui Ha KpbBTa. [lo Hale MHEHue,
MOJKE J1a ce MPUEME XUIOTe3aTa 3a JIMIICA Ha CHIECTBEHO U3KPUBSABAHE B ITyOJIUKYBAHETO.

Standard Error

20

@ue. 37. Oynuesuona cpaguka Ha pe3yimamume om AHAIUUPAHUNE U3CIC08AHUA NO NOKA3AmMeNs

RPpOMAHA 6 CUCMOJIUUYHOMO APMEPUATIHO KPDBBHO HALA2AHE
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Duz. 38. @ynuesuona zpagpuxa na pezyimamume om aHAIUUPAHUME U3C/I06AHUA NO NOKA3AmMeN
NPOMAHA 6 OUACMOJIUYHOMO APMEPUATIHO KPBEHO HANIAZAHE

[Tpu cTpatuduumpaneTo Ha JAHHUTE MO BUJ HA MPHJIATAHUTE WHTEPBEHIMH, CME aHAJTU3UPAIH
OTKJIOHEHUSITA MPH MyOJUKYBAHETO €IUHCTBEHO IO YETUPH MOKA3ATEIIS — NPOMAHA 8 MeleCHAma macd,
NPOMAHA 8 OOUKOIKAMA HA MANUAMA, NPOMAHAMA 6 AOCONIOMHOMO KOIUYeme0 HA AOUNO3Hama muKaH
U NPOMAHAMA 8 aOCOIOMHOMO KOIUYeCme0 HA aKmueHama menecHa maca. I'TaBHUTE IPUUUHU 1A HE
aHaJM3upaMe JaHHUTE, KOUTO 3aciraT NPOMEHUTE B KPBBHUS JHUMHUIACH MPOPUI U apTEPUATHOTO
KPBbBHO HaJAraHe, ca HEroJeMUAT Opoil Ha HAIWYHWUTE W3CJEIBAaHUS MO CTPATH M MPEACTABSIHETO Ha
JaHHUTE B PA3JIMYHA MEPHU €AMHULM (TPU TNOKA3aTeIMTe Ha JIMIUAHUSA NMPOodWiI) MpHU pa3IuyHHUTE
nyONuKanuu.

METAPEI'PECUOHHHU 3ABUCUMOCTHU
[lopanu orpanuyeHusiTa, KOUTO HM Hamara (opMaThbT Ha aBTopedepara, ILie MPeICTaBUM
€IMHCTBEHO METApErPECUOHHUTE 3aBUCUMOCH IIpU IpOMsHATa B menecHama maca. (OcCTaHaIuTe
napaMeTpu ca HoJpoOHO pas3rieiaHd B JUCEPTALMOHHUS TPYI.

METAPET'PECUOHHU 3ABUCUMOCTMU ITPU TEJIECHATA MACA

prmma 6 MeeCHAma Maca 8 3asUCUMOCH Om 6U0Ad HA RPUNACAHUA PEIHCUM

Tabauua 7
HNurepBeHums CroiftHOCT Ccr VA P JA-J1I | A1 —TT
Jluera (6a3a) -7.07 0.46 | -15.47 | <0.0001 -7.97 -6.18
Auetart s, -0.06 0.65 | -0.09 | 092 | -133 1.20
AKTHBHOCT
®du3. aKTUBHOCT 4.39 0.77 5.73 | <0.0001 2.88 5.89

Jezenoa: CI' — cmanoapmua epewika, p — cmamucmuydecka oocmosepuocm,; /[H — J[I" — doeepumenen
uumepean — ooana epanuya; JM — I'T" — 0oosepumenen unmepean — 20pHa panuyd.

BenuunHara Ha pe3uayanHaTa XeTEpOr€HHOCT, YCTAHOBEHA C JBaTa MapaMeThpa, € CbOTBETHO
12,92% u 91,14%. IlogoOHu CTOMHOCTM ca B rojisMa CTEIEH OYaKBaHMU, KaTO CE WMa MPEABHU]
Pa3HOPOAHOCTTA Ha PA3TIIEKAAHUTE U3CIEABAHMS — HE KOHTPOJIMpAME HUTO 3a TUIIA U [TapaMETPUTE Ha
NpUjaraHuTe JUEeTH, HUTO 32 XapaKTEPUCTHKUTE HA W3MOJI3BAHUTE (PU3MUECKH HATOBAPBAHMAL.
Bucokara croifHoct Ha koeduuuenta Qm mpu nocroBeproct p < 0.0001, HM n1aBa OCHOBaHHE Ja
OTXBBPJIUM HyJIeBaTa XUIOTE3a 3a HYJIEBH CTOMHOCTH Ha Koe(UIIMeHTuTe Ha Mojena. JloctoBepHOCTTa
NIPU OTPEAEIITHETO Ha BTOPUS Koe(UIHEHT (aueTa+dus. akTHBHOCT), obaue e 0.92, koeTo 03HauaBa, 4e
npu KOMOWHHMpPAHOTO TMpuUJaraHe Ha XUIOKAJOpHiiHa jaueta U (U3WYECKH HATOBapBaHUS
KyMYJaTUBHUAT €eKT (HaJa TO3H, MOCTUTHAT caMO C JMEeTa) BbpXY MpPOMsHATA HA TeJacHaTa mMaca €
He3HauuteneH (-0,06 Kr) m cTaTUCTUYECKH HenocToBepeH (Tadua. 7). Ot apyra crpaHa, BUCOKHUTE
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CTOMHOCTH Ha KoeduimeHata Qe ca 0Ka3aTeiCTBO, Y€ BEPOSTHO CHINECTBYBAT APYTH MPOMEHIIUBH
(KOMTO HE CME BKJIIOUUJIM B HACTOSIIUS MOJEIN), KOUTO MOBJIUSABAT MPOMsIHATa HA TEJIecHaTa mMaca Mpu
MPUJIATaHEeTO Ha Pa3riIeKIaHUTE WHTEpBEHIHU. EQEKThT Ha caMOCTOSTENHOTO MpUIaraHe Ha HAKaBa
¢dbopMa Ha PU3NYECKU HATOBAPBAHUS BBHPXY IMPOMSIHATA B TETJIOTO C€ OMpEeIst KaTo cOop oT edexTure
Ha MbpBaTa U TpeTaTa NpoMeHNHBH - -7.07+4.39=-2.68. ToBa e cpenHata CTOMHOCT Ha MpOMsHATa B
TeJecHara Maca (B KMJIOTpaMH) Ipu No00HU MHTepBeHIIMU. OUakBaHO, TS € C MO-HUCKU CTOMHOCTH B
CpaBHEHHUE C TE3W MPHU U3MOJI3BAHETO HA XUITOKAIOPHITHA AHETa, HO HE3aBUCUMO OT TOBA, YCTAHOBEHUST
e(eKT € C BUCOKA CTATUCTHYECKA JOCTOBEPHOCT.

prmma 6 MmenecHama Maca 6 3aeUcCUMocm om adconiomuama enepzuﬁna CMOUIHOCM HA Juemama

Pesynararure oT mnpunaraHus MeETaperpecMOHEH MOJEN ca MpeAcTaBeHH Ha TadJu. 8.
W3non3BannTe KOe(UIIMEHTH KacasT CTENIEHTa HAa OTPaHNYaBaHEe Ha KAIOPUHHUS MPUEM U ca KOAUPAHU
KaTo BHCOKH, CPEIHM M HUCKU. BuCOKa KaJopuiHOCT Ha aueTaTta 0003HauaBa JHEBEH IPUEM OT Hal
1600 kxan gHeBHO, cpeaeH — Mexay 800 u 1600 kkan AHEBHO U HUCHK — o 800 KKasl JTHEBHO.

Tabnuua 8
Kanopuitnoct CroitHOCT Cr Z p JN-1I | [N -IT
Cpenna (6a3a) -5.76 1.10 | -5.22 | <.0001 -7.92 -3.60
Bucoxka -3.04 2.15 | -1.41 0.15 -7.24 1.16
Hucka -4.62 1.87 | -2.46 0.01 -8.31 -0.94

Jezenoa: CI' — cmanoapmua epewika, p — cmamucmudecka oocmosepuocm,; /[H — J[I" — doeepumernen
uumepean — ooana epanuya; JU — I'T" — dosepumenen unmepean — 20pHa panuyd.

BenuunHara Ha pe3uayanHaTa XeTepOreHHOCT, YCTAHOBEHA OT ABaTa MapaMeTbpa € CbOTBETHO
25,63% u 93,94%. IlogoOHM CTOWHOCTH Ha Pa3HOPOJHOCTTA Ca BHCOKM U OTpPa3siBaT Pa3HOOOpPa3UETO
Ha u3clieABaHUTe ImyonuKanuu. Bennunnara Ha Qm npu goctoBepHocT p =0.038 Hamara OTXBBPIISIHETO
Ha XUIOTe3aTa 3a HyJEeBH CTOMHOCTH Ha KoeduuueHTHTE Ha Mozaena. HemocToBepHHUTE CTOHHOCTH Ha
BTOpUs KoeduiumeHT (BUCOK KanmopueH mpueM - p =0.15), o0aue o3HauaBaT, 4ye HACIarBaHETO Ha
eeKTHTE OT NMPUJIATAHETO HA CPEJCH 10 BEJIMYMHA KaJIOPHUEH NMPHEM M BHCOK TaKbB, HE3aBHCUMO OT
BHCOKaTa CTOWHOCT Ha edekra (-3,04 Kr), He € CTAaTUCTHYECKH 3HauMMo. Ta3m KoHcTaranus He Ou
cliefBalio J1a ce ObpKa ¢ TakaBa, 4e Bb3JICHCTBUETO HA JMETa C BUCOK KAJIOPUEH MPUEM € HEJJOCTOBEPHO
— IpoBEpKaTa Ha Ta3M XUIOTE3a H3HMCKBA AONBJIHUTENHM TecToBe. OT Apyra CTpaHa, BHUCOKUTE
CTOMHOCTH Ha KoeduuueHata (e TIOKa3aBar, 4ye BEPOSTHO CHIIECTBYBAT IPYTU MPOMEHINBU (KOUTO HE
CME BKIIOUWIM B HACTOSIIMS MOJEIN), KOMTO IIOBJIMABAT IpOMsHATa Ha TeEJeCHaTa Maca IpH
IIPWJIAraHEeTO Ha Pa3IJIekKAaHUTE UHTEPBEHLIUU.

OuakBaHO, €PEKTHT OT NMPHJIATAHETO HA CHJIHO XUITOKATOPUIHU PEeXUMHU € HAH-rojsm - -5,76 -
4,62=10,38 kr. MHTepec B HACTOAIIMTE pe3ynTaTd, oOaye MpeACTaBisiBa TO3UW OT IMPHIAraHeTo Ha
CPAaBHUTEITHO BHUCOKOKAJIOPUMHM OueTH. MOAEenbT OTYMTa MO-TONSIM e(EeKT BBPXY pEIyKIHsTa Ha
TeJeCHAaTa Maca IpPU TAX, B CPAaBHEHUE C TE3U CbC CPEAEH KajlopueH npuem: -5,76 -3,04=-8,80 xr
cpeury -5,76 xr. Ha mnpbB morien mogo0Ha KOHCTAaTalus € HEOYaKBaHA, HaW-MaJIKO 3alloTo
NPOTHBOPEYH Ha 3aKOHA 3a 3ala3BaHe Ha MacaTa U eHeprusTa. CrneiBa, obade 1a ce UMa MpeBU, Y€ B
U3BaJIKaTa C BHMCOKOKAJOPUMHUTE IOUETH BIM3aT U WHTEPBEHLUUTE, BKIJIIOYBAILIM IPUJIATAHETO Ha
¢u3nueKn HaTOBapBaHUs, KOUTO caMH 10 cebe cu m3pazxoasaT eHeprus. Karo kbM ToBa ce 100aBu U
(bakThT, 4e He BCUYKH OT U3CIIe/IBAaHUATA HA BIMSHUETO HAa (PU3NUYECKATa aKTUBHOCT BHPXY MIPOMSHATA B
TeJeCHAaTa Maca BKJIIOYBAT M30KAJIOPUYHU PEXKUMH (MHOTO OT TAX MpUiaraT XUIOKAJIOPUMHU TaKHBa),
YCTAHOBEHOTO paslpe/esieHle Ha e(peKTUTe OT MPUJIaraHuTe JUETH He U3TJIeXk/1a TOJIKOBAa HEOYaKBaHOo.
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prmma 6 mesiecHama maca 6 asucumocm om omHocumesiHama pedykuuﬂ Ha Kaﬂopuﬁuuﬂ npuem

IIpyunHaTa na pasriexgame TpU pa3ivMyHU IapaMeTbpa Ha KaJOPUNHUSA NpUEM, a UMEHHO
abconiomHo  Hamanenue, OMHOCUMENHO HAMAleHue (NpOYyeHmHO O02panuyeane) u adOCONIOMHO
KOIUYeCmE0 Ha peoyyupanume KUIOKAIOpUU, € 4€ Pa3IUIHUTE U3CIeIBaHUsA OOpaBAT C €IHAa OT Te3U
MeToaukHu. ToBa HM MPUHYXKAaBa Jla CTpaTU(PHUIMpPaMe ISUIOCTHATAa M3aBJKa 10 TO3M IOKa3aTel M Ja
pasriexaaMe BIMSHUETO HAa €HEPrUiHUs NPUEM BBPXY pa3IMYHUTE W3CIECABAHU I[apaMETpU B TPHU
rpynu. Ha Tada. 9 npencraBsime pe3yiTaTuTe OT METAPErPECMOHHHUS MOJEN MPU OTHOCUTEIHOTO
OorpaHMuyaBaHe Ha eHepruiiHus mnpueMm. llokazarenar e kogupaH mo ciegHuss HauuH: nox 20%
OrpaHUYEHHUE OT TEOPUTUYHUS eHeprueH OanaHc — HUCHK; Mexay 20% u 30% orpaHuueHue — CpeicH u
Hag 30% orpaHu4YeHHE — BUCOK.

Pesynrature ouepraBaT HSAKOJIKO MHTEPECHHM OCOOCHOCTHM Ha BIMSHHETO HAa TO3M IOKAa3aTelnl
BBPXY IpOMsHaTa B TeiecHaTa Maca. Ha mbpBo MsCTO, MOJOOHO Ha aOCONIOTHHS KaJIOPUEH MPHEM,
CpPEAHHUTE TO BEJIMYMHA OTHOCUTEIHH CHEPTUHHHU PECTPUKLUUHU ca MO-e(PEKTHUBHH OT BHCOKUTE II0
OTHOILIEHHE Ha peAYKIMTA Ha TEraoTo. M He camo ToBa — IIpU TO3U MOKA3aTell T€ MOCTUTaT Hail-BUCOKH
CTOMHOCTH Ha TeJleCHa PEOYKIMsS OT TPHUTE M3CICABAHM CTOMHOCTU. To3M (akT, B ChbUETaHUE C
JIMIICBALINTE XETEPOT€HHOCT, HEOOACHEHA OT MOJea BApUATUBHOCT U HEIOCTOBEPHUTE CTOWHOCTH Ha
koedunuenTa Qe mpu TecTa 3a pe3uyarHa XeTepOreHHOCT, ca IMOKa3aTelld 32 U3KII0UUTENTHO 100pOTO
[IaCBAaHE HA U3IIOJI3BAHUS MOJEN KbM HAJUYHUTE JaHHU. Ta3u KOHCTAaTalus, €ECTECTBEHO CE peaau3upa
Y BbB BUCOKAaTa CTATUCTHYECKA TOCTOBEPHOCT Ha YCTAHOBEHUTE KOS(UIIMEHTH Ha MOJIENIa.

Tabnuua 9
Kanopuiina o
T CroiiHocT cr Z p M-1Ar | A1 —1T
Cpenna (6a3a) -8.07 0.27 | -28.92 | <0.001 -8.62 -7.52
Bucoka 2.79 0.86 3.24 | 0.0012 1.10 4.48
Hucka 1.91 0.67 2.84 | 0.0044 0.59 3.23
Jezenoa: CI' — cmanoapmua epewika,; p — cmamucmuiecka odocmosgeprocm; J[H — JII

— dogepumenen unmep8a — 0oana eparuya, [JH — I'l' — 0oeepumenen unmepean — 20pHa epanuya.

Croiinoctta Ha Koeduuumenra Qm e 6.56 npu nocroepHoct p =0.0003, koero Hamara
OTXBBPJIIHETO Ha XWIOTE3aTa 3a HYJIEBH CTOMHOCTH Ha KoeduiueHtute Ha Monena. OT eqHa cTpaHa,
BCUYKHU T€3W KOHCTAaTalwu, Ha (hoHa Ha Malkus Opod Ha BKIIOUEHUTE wm3cienBanus (k=14), morat aa
ObIaT MHTEPIPETUPAHU KAaTO MOCTUTAHE HA W3KIIOYUTEIHO JOOPO CHOTBETCTBUE MEXKIY MOJeNa U
nannute. OT apyra, o0ade MogOOHO CHOTBETCTBHE B MOBEUETO CIy4yan MOXe Ja ObJe B pe3yiraT U Ha
cBpbxHanacBaHe (overfitting). I1o Halle MHEHNE B KOHKPETHUS CIIy4ail 10-CKOpO C€ pealn3upa IbpBUS
cueHapuu. Cneasa fa ce uMa MpeABUL, Y€ N3UMCICHUTE NT0Ka3aTeIu HAa XETEPOr€HHOCT MPE/CTaBIIABAT
CllyyallHM BEJIMYMHUM W KAaTO TaKUBa CpPEIHUTE WM CTOWHOCTH HMMAaT COOCTBEHH IIOKa3aTeiau 3a
pa3celiBaHe (KOMTO HE ca MPEACTaBEHU TyK). M3cinenBaHeTo UM M3UCKBA JOIIBIHUTEIEH CTATUCTUYECKU
aHaJn3, KOWTO HE MPUCHCTBA B apCeHaja Ha HAcTosIIaTa pa3paboTka. KocBeHM TaHHM 32 €BEHTYaJTHHUTE
HECUTYPHOCTHM B IIapaMETpPUTE Ha MOJEJAa HU JaBaT CPaBHUTEIHO BUCOKUTE CTOWHOCTH Ha
CTaHJapTHATa TPelka Mpu U3YUCICHUTE KOe(UIIMEeHTH — 0KosIo 30%.

Ilpomana ¢ menecna maca é 3a6UcUMoOcm om adCOTIONMHOMO KOIUYECMEO HA eHEPZUTIHAMA
PeoyKyus

W3kmrountenHoTO pasHooOpa3ue Ha JaHHUTE MO TO3U MOKa3aTesl B aHATM3UPAHUTE U3CIICIBAHUS
HAJIO0XHU HEOOXOUMOCTTa OT KOJUPAHE Ha CTOMHOCTHUTE C 11€J ChbBMECTSIBAHETO UM C M3UCKBAHUATA HA
MpHUJIAraHus perpecuoneH Mojen. M3mon3aBxme cliefHUTE KOAOBH HA3BAHUS: OTPAaHUYABAHE C TTO-MaJIKO
oT 500 KKaJl THEBHO IO TEOPUTHUYHO OMPEIECICHUs SHEPrUeH OallaHC — HUCKO; OTPAaHUYEHUE C MEKITY
500 u 1000 kxan — cpeano u orpannyenue ¢ Haa 1000 kkan — Bucoko (Tadua. 10).

Tabnuua 10

020



Enepruiina CroitHoCcT cr VA p JN-ar A1 -IT
peRyKIHs

CpenHa (6a3a) -8.38 0.61 -13.66 | <0.001 -9.59 -7.18
Bucoxka 2.39 1.78 1.33 0.18 -1.11 5.89
Hucka 1.86 0.75 2.47 0.01 0.38 3.33

Jezenoa: CI' — cmanoapmua epewika, p — cmamucmudecka oocmosepuocm,; [[H — J[I" — doeepumernen
unmepean — ooana epanuya; JU — I'T" — dosepumenen unmepean — 20pHa 2panuyd.

Bennuunara Ha pe3uayaiHaTa XeTepOreHHOCT, YCTAaHOBEHA OT JBaTa KOe(PHIUEHTa, € ChOTBETHO
9,59% u 88,47%. BenuumHata Ha pa3HOPOJHOCTTa € BHUCOKAa W OTpas3siBa pPa3sHOOOpa3HeTO Ha
u3cnensanure myonukanuu (o6mo 101 wa Opoi mpu TO3M TMOKaszaren). YCTaHOBEHATa CTOMHOCT Ha
koepuuuenta Qm e 6.58 npu nocrosepHocT p =0.037 Hanara OTXBBPIISIHETO HA XUIIOTE3aTa 32 HYJIEBU
CTOMHOCTH Ha Koe(puIMeHTuTe Ha Mozena. Jlumcata Ha CTaTHCTUYECKAa JOCTOBEPHOCT NpHU
OTIpE/ICTITHETO Ha BTOpUs KoeuineHT (BUCOKa KamopuiiHa pectpukuus - p =0.18), obaue o3HayaBa, ue
HACJIarBaHETO Ha e(DEeKTUTE OT NMPHUJIAraHeToO Ha rojsiMa Mo BEIMYMHA EHeprUiiHa peAyKLUs, HE3aBUCUMO
OT BHCOKaTa CTOMHOCT Ha edekTa (-5,99 Kr), HE € CTaTUCTUYECKH 3HAYMMO. Ta3u KOoHcTaraius He Ou
clieZiBasio a ce ObpKa C TakaBa, Y€ BB3JCHCTBHETO HA JMETa ChC CHJIHA KaJOPUIIHA PECTPUKIHS €
HEJ0CTOBEPHO — IPOBEPKAaTa Ha Ta3M XUIOTE3a N3UCKBA IOIBJIHUTEIIHUA TECTOBE.

Ot npyra crpaHa, BHCOKHUTE CTOMHOCTH Ha KoeduuueHTa QerokazaBaT, 4e BEpOSATHO
CBIIECTBYBAT JAPYI'H MPOMEHIMBH (KOUTO HE CME BKIIOUYMIM B HACTOSIIMA MOJEN), KOUTO IMOBJIMSABAT
poMsiHaTa Ha TeJIeCHaTa Maca MpY MPUIAraHeTo Ha PasrJIekKIaHUTE UHTEPBEHIINU.

WuTepec npencrasisaBa (akThT, ye IUETUTE C YMEPEHO OrpaHMYaBaHEe HAa EHEPTHIHUS IPUEM ca
Hail-e()eKTUBHU TIO OTHOIIEHHE Ha pEAyKIUsATa Ha TelecHaTa Maca. TyK OTKpHBaMe JaHHU 3a
NOTBBPKAABaHE HAa XUIOTE3aTa, Y€ MPHU TBBPJE OCTPUTE JAUETH OPraHU3MBT YCIABA Ja MOOHIU3UpPA
pa3NUYHM MEXaHU3MH Ha aJaNnTalMOHHH NPOTHBOACWCTBHUS, HACOUYEHHM KbM HEyTpalu3HpaHe Ha
BB3/ICHCTBUETO HA XPAHUTEIHUS HEAOCTHT. ECTECTBEHO, CTOMHOCTHTE HAa KOC(PHUIMEHTUTE 3aBUCAT OT
KOHKPETHUTE MparoBe 3a AudepeHLupaHe MeXAy PEeCTpUKIUN ¢ pa3nuueH pasmep. Llenra Ha
Hacrosmara pabora, o6aye He € Aa JOCTHTHEM 10 KOHKPETHM METPHUYHHU 3aBHCHUMOCTH, a TIO-CKOPO J1a
oyepTaeM MOCOKHTE Ha BIMSHUETO HAa PA3IMYHUTE KOMOUWHAIIMM OT XPAaHUTEIHH PEXKUMU U (PU3UIECKU
HATOBapBaHUS BbPXY MapaMeTPUTE Ha TEIECHUS ChCTAaB.

prmma 6 mejiecHama maca 6 zascumocm om npodbmfcumennocmma Ha UHmepeenyusama

Tyk pasrnexxname BIMSHHMETO HAa MPOABIKUTEIHOCTTA HA UHTEPBEHIMATA BbPXY IIPOMEHUTE B
menechama Mmaca, 0e3 3HAYEHHWE OT KOHKPETHUS W TUN — Juera, (U3MuUecKa AaKTHBHOCT WU
KOMOMHUpaHO mpuiaraHe Ha jasere. [IpoabmkuTenHocTTa € u3paseHa B cenmuiy (TadJ. 11).

Tabnuua 11
[Tokazaren Croiinoct | CI' V4 P IN-Ar | IM-1T
IIpoabxuTeTIHOCT -0.18 0.01 | -12.30 | <0.0001 -0.21 -0.15

Jezenoa: CI' — cmanoapmua epewika, p — cmamucmudecka oocmosepuocm,; /[H — J[I" — doeepumenen
uumepean — ooana epanuya; [U — I'T" — 0osepumenen unmepean — 20pHa panuyd.

Pe3uayannara XeTeporeHHOCT, YCTAHOBEHA € JBaTa MpUJIaraHu METojia, € cboTBETHO 29,70% u
95,98%. ITogo6HO Ha OCTaHAIMTE aHAJTM3UPAHU 3aBHCMOCTH, TAaKB pa3Mep Ha Pa3HOPOJHOCTTA € JI0CTa
BHCOK M BEpPOATHO OTpa3siBa MHOTOOOpa3UeTo Ha METOJUKUTE B M3CIIeABAaHUTE MyOnukauu (00mo 190
Ha Opoii ipu TO3M MOKasaren). B mombiiHeHHE, BUCOKUTE CTOWHOCTH Ha KoeduineHata Qe mokaszasar,
Yye BKJIIOYBAHETO HA JIOMBIHUTEIHU MPOMEHIMBH BEPOSTHO OM MOBUIIMIO TOYHOCTTA Ha Mojejia U Ou
penynupano HeoOsICHEHOTO pa3ceiiBaHe Ha TaHHUTE.

YcranoBeHara CTOWHOCT Ha KoeduimeHta Ha meraperpecus € -0.18, karo crarucTuueckarta
JOCTOBEPHOCT € M3IVIFOUUTEIHO BUCOKA. T'hbH KaTO MPOABIDKUTEIHOCTTA Ha TEpPAllMUTE € OTpa3cHa B
CEJIMMIIM, TE3M PE3ydTAaTH O3HAayaBaT, Y€ CIOPE] NMPUIOKEHHSI MOJIEN, BCSIKA TOMBIHUTENHA CEAMUIA
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(HEe3aBUCUMO OT KOHKPETHHMS BHJ Ha UTEPBEHLMATA) € cBbp3aHa cbCc cpeaHo 0,18 kr pemykums Ha
ternoro. EcTecTBeHO, Te3nW CTOWHOCTM ca CpedHM, W MpHU cTpatuduipaHe Ha Oazata JAaHHU MO
IPOABIDKUTETHOCT WIIM BUJ HA TepanusTa, O MOTJIO J1a ce JOCTUTHE 0 MHOTO MO-KOHKPETHA KapTHHA
OTHOCHO ONTUMAJIHOTO BPEMETPACHE HA JaJI€H BUJ UHTEPBEHLIMSL.

prmma 6 meJjiecHama maca 6 3asucumocm om muna Ha npuiacanama c[mzuuecxa aKmueHocm

Ha Ta6u. 12 npencraBsme 3aBUCMMOCTTA Ha IPOMEHUTE B TEJIECHATA Maca OT KOHKPETHUS THII
Ha mporpaMata 3a (pU3UYECKH HATOBAPBAHHUS, KaTO B MOJENAa CME BKIIOUMIM M KOC(UIMEHTUTE Ha
eeKTHTE OT Pa3TUYHUTE TUIOBE (PU3UIECKA AaKTHBHOCT.

[TokazaTenure 3a pe3uayainHa XeTEpPOreHHOCT ca BHCOKH — 12,49% u 90,76%. M3uucnenara
cToiHOCT Ha Koedurmenta Qm npu goctoBepHoct p < 0.0001, Hanara OTXBBPIJIIHETO HA XUIIOTE3aTa 32
HYJIeBH KOe(QHIMEHTH Ha Mojena. He ce ycTaHOBsIBA CTaTHCTHUYECKA JTIOCTOBEPHOCT IMPH TOCIECTHHUTE
1Ba KoepHIMEHTa, Kacaeluy KOMOMHUPAHOTO MpUilaraHe Ha AMeTa U CUJIOBU M aepoOHH HAaTOBAapBAaHUS
U KOMOMHHMpAHETO Ha JueTa M WMHTEpBaJeH TUI HaToBapBaHus. He3aBHcHMO OT craTtucTHyeckara
JIOCTOBEPHOCT, CTaHAAapTHATa Ipellka U pa3MepbT Ha JOBEPUTEIHUTE MHTEPBAIM IIPU MOYTH BCHUYKHU
Koe(HUIMEHTH (C HM3KIIOYEHHWE Ha IMBPBTE JBAa) Ca CPABHHUTEIHO TOJIEMH — MOKas3aTed 3a CHIHOTO
paslpbCKBAaHE HAa JAHHUTE OKOJIO cpeaHaTa CTOMHOCT. ChIIEBPEMEHHO, BHUCOKUTE CTOMHOCTH Ha
koepunueHata Qe ca 10OKa3aTeicBO 3a HAIMYMETO HA JOMBJIHUTEIHM TNPOMEHJIMBU B MOjENa,
MOBJIMSBAILY 3aBUCHMAaTa IPOMEHIINBA.

Tabauya 12

Turn nHTEPBEHLINS CroitHoct | CI' VA )2 JAU-JI [ J1-TT
Jluera(6a3a) -7.06 0.45 | -15.67 | <0.0001 -7.94 -6.17
AepobHu 3.72 0.83 | 4.44 | <0.0001 2.08 5.36
AepoOHU+CHIIOBH 5.30 2.52 | 2.10 0.03 0.35 10.24
WurepBasnu 5.63 1.75 | 3.22 0.001 2.20 9.06
Cunou 7.92 2.24 | 3.53 0.0004 3.52 12.31
Jlnera+¢u3.akTHBHOCT -8.66 2.39 | -3.62 | 0.0003 -13.35 -3.98
Jlnera+aepoOHu 541 2.57 | 2.10 0.03 0.37 10.45
Jlnera+acpoOum u 1.47 3.60 | 0.41 0.68 -5.58 8.53
CWJIOBU

Jluera+uHTEpBATHA 5.97 3.35 1.77 0.07 -0.60 12.56

Jezenoa: CI' — cmanoapmua epewika, p — cmamucmuydecka oocmosepuocm,; /[H — J[I" — doeepumernen
uumepean — ooana epanuya; JU — I'l" — 0dosepumenen unmepsan — 20pHa panuyd.

[To oTHOIIEHNE HA U3YUCICHUTE CTOMHOCTH Ha KOS(UIIMEHTUTE YCTaHOBSIBAME, Y€ BKIIOYBAHETO
U Ha (pu3nYecKa aKTUBHOCT KbM XHUIIOKAJIOPUHHA TUETa, HaMaJlsiBa MOCTUTHATATa PELyKIHs B TEJIeCHATa
Maca ¥ TO HE3aBUCHUMO OT KOHKPETHMS BHJ U MapaMeTpu Ha HaToBapBaHuATa. Haii-cuiiHO m3paseH e
TO3U €(EeKT NpU CUIOBUTE HATOBApBaHUS, NPU KOUTO MOJAETBT H3YHUCIABA, Y€ TEIJIOTO JOPH Ce
MOBHIIIaBa — COOPBHT OT KOSHHUIIMEHTUTE JaBa HETHA POMSIHA B TeJecHaTa maca ot -7,06+7,92=0,86 xr.
Ha mpeB mornmex momoOHa KoHcTaTauusi OyIu HEJAOyMEHHE, HO cjelBa Jla Cce MMa IpelnBui, 4e
u3cienBaHara 0a3a JaHHM BKJIIOYBAa B CTpaTara ¢ (U3MYECKH YMPAKHEHHUS KAKTO CaMOCTOSTEIHU
Teparuy, Taka 1 KoMOMHUpaHu ¢ nueta. CaMOCTOATENHOTO TpeTHpaHe ¢ (PU3NYECKH HATOBApBAHUS HE
KOHTPOJIMpa 32 CHEeprueH OalaHC B HAKOM OT AaHAIM3WPAHUTE MyOJUKAIMM, a B JIPYrH ce paboTH ¢
TEOPUTUYHO OmNpeziesieH eHeprueH Oamanc. VM3BecTHO e, ue KOHTPOJIbT Ha EHPrUifHUs OanaHc € TpyIHO
MOCTH)KMM B TIOJIEBH YCIIOBHS M MO BCSKAa BEPOATHOCT B MHOI'O OT H3CJE/IBaHUATa B Ta3M CTpara
AeGUUUTHT (AOKOJIKOTO IO € UMAJo) € MO-MaJbK OT TEOPUTUYHO orpeneneHus. KM ToBa ciensa na
100aBUM U IIPOMEHUTE B TEJIIECHHSI ChCTAB (B MIOCOKA MOBUIIABAHETO HA a0COIIOTHOTO U OTHOCUTEITHOTO
KOJINYECTBO HA MYCKYyJHAaTa Maca) B pe3yJTaT Ha MHTEPBECHUPAHETO ¢ (PU3MUECKU HATOBApBAHUS, KAaTO
TO3M €(eKT € HAl-CHIIHO M3Pa3eH MpH YIPAXHEHUS OT CHJIOB M MHTEpBaJieH TUIl. HeTHUAT pe3yaTar oT
noJo0HN TpaHc(hOopMaIMKM € HaMaJIIBAHETO Ha BIUSHHETO HA MHTEPBEHLUATA BBPXY PEOYKIMATA Ha
TeJecHaTa Maca B pe3yJiTaT Ha MapajelHOTO HamalsBaHE Ha KOJIMYECTBOTO Ha aJMIIO3HATA THKaH H
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MOBHIIIABAHETO HA TOBA HA MYCKYJIHATa TakaBa (KOSTO MOPaJIy MO-BUCOKATA CU ITBTHOCT TEXHU IOBEYE
Ha eAMHUIla o0eM OT MacTHara). YecTo KpalHHUAT pe3yiTaT € HErosiIMO pelylupaHe WM J0pU
3alra3BaHe Ha TeJIeCHATa Maca M 3HAUUTEIHO HaMaJIIBaHE Ha TesnecHus ooeM (pasmepu). BepositHo, Haii-
c1abo Te3M MPOIECH Ce pasTpblIaT MpU TPETHPAHETO C HATOBApBAaHUS OT aepoOCH THII, KOETO HaMHpa
u3pa3 v npu epeKTa OT MpUIaraHeTo Ha MoJ00CH TUI AKTUBHOCTU BBPXY MPOMEHUTE B TETIIOTO.

C men IAIOCTHOTO H3SCHSABAaHE Ha MpobiemMa, cMe BKIIOUWIM TMOCIEAHUTE 4 KoepHIMEHTa,
ompenenany eekTuTe OT KOMOMHMPAHOTO NpuiaraHe Ha (U3UYECKH HATOBApBAHUS M JIUETA.
[TpubaBsiHeTO Ha AHMeTa KbM pexuMa C (pu3nyecka aKTHBHOCT (3a 0a30BM ca W3IMOJI3BAHU CHIIOBHUTE
HATOBapBaHMUs1) BOJAU JI0 3aryda Ha Teryo oT 8,66 kr. UHTepecHOTO TyK €, ue BKJIIOYBAHETO U Ha JUeTa
KbM aepoO€H TUIl HaTOBapBaHUS yCWiBa e(eKTa BbPXY PEAyKUHMsATa HA TeJecHaTa Maca Hal-MajKo, B
CpaBHEHHE C OCTaHAJUTE THUIIOBE AaKTUBHOCT. BeposiTHara mnpuyMHa 3a TOBa C€ KOPEHH BBB
BB3/ICHCTBUETO Ha aepoOHHTE HATOBapBaHUS BBPXY oOpraHuzMa. M3BecTHO e, 4e MOAOOEH THII
HATOBapBaHUs c€ BB3IPUEMAT OT TSAJIOTO IO CXOJCH HauuH ¢ KajlopuitHata pectpukius. [lopaau Tosa,
N00aBsIHETO Ha JMEeTa KbM PEXHM C aepoOHAa aKTHBHOCT MPOCTO 3abj00YaBa B HM3BECTHA CTEIEH
CHepruiiHaTa pecTpUKIMs, O0e3 Ja NpPeJU3BUKBAa CBHITBTCTBAIM TPOMEHH B TEJICCHHUA ChCTaB.
ChIeBpeMEHHO MPEKOMEPHOTO 3aIbJI00YaBaHE HA €HEPrHUHUS Ne(UIUT NPEIU3BUKBA alalTalliOHHU
peakiyy, HAacOUYeHH KbM OrpaHMYaBaHE Ha pEAyKLUUsATa Ha TejecHaTta Maca. HeTHMAT edexT oT
HACJIarBaHETO Ha TE3M IMPOLIECH € BEpOsTHATA MPUYMHA 32 YCTAHOBEHOTO CJIa00 TErjo Ha aepoOHHTE
HATOBapBaHHUs B MHUKCa OT JieTa U (pu3nyecka akTUBHOCT BBPXY 3arydara Ha TerJo.

[Tocnennute n1Ba KOePUIMEHTA HE Ca CTATUCTUYECKH IOCTOBEPHH, HO HE3aBHCUMO OT TOBa OHxa
MOTJIM J1a HU JIa1aT HAacoKa 3a OIEHKa Ha e(eKTUTe OT 10OaBSHETO HA TMETa KbM PEXKUM Ha KaJOpHEH
neduunt. KomOuHupaneTo Ha aepoOHM U CHIIOBH HATOBApBaHU C JHETa ce OKa3Ba J0CTa e(EeKTUBEH
MOJXO/A TPH PeoyLUpaHeTo Ha TeiecHara maca. [logoOHa MHTEpBeHIUs, obaue ycrsBa B M3BECTHA
CTeNeH Ja peayuupa epexra Ha CHWIOBUTE YNPaKHEHHUs BbPXY NPOMEHHUTE B ChCTaBa Ha TAJIOTO.
OmnaceHust OT TakbB XapakTep ce sBaBaT OCHOBHATA MPHYMHA KYJITYpUCTHUTE Ja M30SArBaT acpoOHHTE
HATOBapBaHUs B IpeAchkeTe3aTenHus nepuol. [llo ce oTHacs 10 UHTEpBaIHUTE TPEHUPOBKH, OYAKBAHO B
Ta3u noarpyna epekThT € Hail-ciabo M3pa3eH, BEPOSTHO 3apajld ONMHCAHHUTE IO-TOpe TEHIHELUU B
IIPOMEHHUTE B TEJIEeCHATa Maca.

Hpomenu 6 meJjiecHama maca 6 3asucumocm om muna Ha npuiacanama ouema

Ha Tada. 13 npencraBsMe NPOMEHUTE B melecHama mMaca B 3aBUCUMOCT OT KOHKPETHHS THII HA
MpujaraHara JIueTa, KaTo B MoJiela CMe BKJIFOUMIIN U MU3YHCIISIBAHETO Ha e(DeKTHTE OT MpUOABSIHETO HA
(bu3MYECKN HATOBAPBAHUS KbM JTHEBHHUS PEXKHM.

Benuunnara Ha pe3uayanHaTa XeTEpOTr€HHOCT, YCTAHOBEHA C JIBaTa M3MOJ3BaHU MapaMeThbpa, €
Bucoka — cworBeTHO 12,20% wu 90,30%. WM3uucnenata croilHOCT Ha KoeduuueHta Qm npu
noctoBepHocT p < 0.0001 Hamara OTXBBPIISIHETO Ha XUIOTE3aTa 3a HyJeBH Koe(UIIMEeHTH Ha Mojena. He
ce JOCTHra JO CTaTUCTHYECKH JOCTOBEPHOCT NpU TMOCIHEAHUTE JABa Koe(UIMEeHTa, Kacaelu
KOMOMHHPAHOTO MpUJIaraHe Ha JWeTa U CWJIOBU M aepOOHHM HATOBApPBaHUS M KOMOMHHPAHETO Ha TUETA
Y UHTEpBAJIEH TUI HaTtoBapBaHus. OT apyra cTpaHa, HE3aBUCUMO OT CTaTHCTHYECKaTa JOCTOBEPHOCT,
CTaHJIapTHATA TPEelIKa MPH MOYTH BCHUKH KOe(PUIIMEHTH (C M3KITIOYCHHE HA IIFPBTE JIBA) € CPABHUTEITHO
rojsiMa M € I0Ka3aTell 3a CHJIHOTO pa3lpbCKBAHE HA JAHHUTE OKOJO cpeAHara CTOMHOCT. ChLIUAT
U3BOJ Hajara M pa3Mepa Ha JIOBEPUTEIHUTE MHTepBaiu. ChIIEBPEMEHHO, BUCOKUTE CTOMHOCTU Ha
koedunueHata Qe ca mokaszateln 3a HAIMYUETO HA JOMBIHUTEITHU IPOMEHIMBH B MOJIeNIa, TIOBIUSBAIIN
TOYHOCTTA MY.

EdekTsT 0T caMOCTOSATENHOTO MpWiiaraHe Ha (PU3UYECKH HATOBApPBaHUS BBPXY MPOMEHHUTE B
TenecHara maca e -2,68 kr. Haii-momieH (M CTaTHCTUYECKU JOCTOBEPEH) MOMBIHUTENEH €PEeKT ce
ycranoBsia mpu MHK(K) — -9,64 kr. Haii-cnab (1 HegoctoBepen) e edpextsT npu HI'. Karo o, mo-
rojsiMara 4acT OT M3UMCIIEHUTE KOS(UIIMEHTH B MOJIeJIa Ca C HUCKA CTaTHCTUYECKa JOCTOBEPHOCT U 1O
Ta3u MpPUYMHA 1€ CE€ BB3ABPKUM OT KOHKPETHHM METPUYHHU 3aKJIIOUEHHS U IIE CE€ OrpaHu4YuM B
oyepTaBaHe Ha BEPOSTHUTE TEHACHUUH MpHU ePeKTHTEe OT pa3lIWYHUTE HHTepBeHIMH. MHTepec,
HaIpUMep MPECTaBIsABA KOSPUIIMEHTHT HAa HUCKOBBITIEXUIpaTHATA AueTa. Tol € ¢ OKOJIO J1Ba IIBTH TO-
rojisiMma (M JJOCTOBEpHA) CTOMHOCT B CPaBHEHHME C TO3M Ha HHUCKOMacieHaTa auera. Mmaiiku npenBun
KOHBEHI[MOHAJIHATA MpaKTUKa Ja C€ MpenopbhbyBaT HUCKOMACIEHU AMETH (KaKTO 3a pPEIyKLUHs Ha
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TErJoTo, Taka W 3a TMOAOOpSBAHETO Ha IPUIOCTHUS 3/paBeH CTaTyc), TO3UW (akT 3aciayxaBa
JOMBJIHUTEIHO MPOYYBaHE — HAIIPUMEDP MPH aHAIM3UPAHETO HA PE3yNTAaTHTE 3a BIMSIHUETO HA THIA HA
npusaraHara Juera BbpXy ChCTaBa Ha TSJIOTO.

Wzuncnenure ehekTu 0T KOMOMHUPAHUTE WHTEPBEHIIMU Ca HEJAOCTOBEPHU U HEI'BIIHU — MOJETBT €
NpOIyCHaJl HepelieBaHTHUTE MapameTpu. He3zaBucMMO OT TOBa, JaHHWTE HajaraT HSAKOM (Makap U
npeaBapuTeNIHN) 3akioueHus. Hampumep epeKkThT OT BKIIOUBAHETO Ha (DPU3MYECKH HATOBApPBaHHS B
JTHEBEH XHUIOKAJOPHEH peXUM He € ocobeHo 3HauuM. CrieoBaTenHO, B Mpolieca Ha pPeAyKUus Ha
TErJoTO, JUeTaTa € BOJCHIMAT KOMIOHEHT. OCBEH TOBa, KAaTo Hal-e(eKTHBHA 3a pEAyKLUHUsATa Ha
TeJecHaTa Maca Cce€ odepraBa HUCKOMacleHuaTr tun guera (-2,62 kr), cienBaHa oOT
HUCKOBBbIIexuapatouad tun (-2,42 kr). BucokoBbriaexuaparHata M HHUCKOIVIMKEMHYHATA JIUETH,
o0OpaTHO, TMOKa3BaT Haii-cmaba edekTHBHOCT B 3ary0aTa Ha Kujorpamu. Yact oT aHanM3HpaHHUTE
nyOnuKanuy, onucBalM e(ekra OT MpujaraHeTo Ha HUCKOTJIMKEMUYHA JHeTa, HEe ca H3IOJI3BAIU
XUIOKAIOPUHHN PEXHMHU M BEPOSTHO TOBA € €1HA OT BB3MOXKHHUTE NPHUUYMHHU 33 OTYETCHHUS TYK
pesynartar. 11lo ce kacae 10 BUCOKOBBITIEXUpAaTHATA JUETa, Bb3MOXKHO € CTOMHOCTTA Ha KOe(pHUIIMEHTa
7la OTpa3siBa MPOMEHHU B TEJIECHHSI ChCTaB, 0COOCHO KAaToO ce MMa MPEIBU/, Y€ MOBUIIABAHETO HA MpHEeMa
Ha BBIVIEXUJPATH B MOBEUETO CIIyYyau c€ KOMIIEHCHpa OT HAMaJsBAaHETO HA TO3M HA MA3HUHH, KaTo
HUBOTO Ha OCNTHUYMHHTE OCTaBa HEMPOMEHEHO WM ce TnoBumasa. [lo Te3n Kputepuw,
BHCOKOBBITIEXUApPATHATA U HUCKOMACJIEHATa JTMETH YECTO ca J0CTa OJNM3KH MO ChCTaB U pellIeHHE Ha
M3CIIEIOBATENINTE € KbJIE L€ MOCTaBAT Ipara 3a AudepeHuupane (1 ChbOTBETHO, 0003HAUYaBAHE) MEKIY
nBara Tuna. MHTepec npeacTaBisiBa caabusaT edekT oT 100aBsHEeTO Ha (PU3MUECKU HATOBAPBAHHS KbM
BHCOKOOENThYHATA AMeTa Ha (JOHA Ha 3a/I0BOJUTEIHMS PE3YTaT OT CAMOCTOSATENIHOTO i nmpuiarane. [1o
Hallle MHEHHME, TYK C€ MposBiBa €(PEeKThT Ha BHCOKOOENTHYHOTO XpaHEHE BBPXY 3ara3BaHeTo (U
MOBMIIABAHETO) HA MYCKyJHaTa Maca. ToBa e BeposTHaTa NpUYMHA J00aBAHETO Ha (U3MYECKa
aKTHUBHOCT JIa HE yCUJIBA 3aHAYMMO edeKkTa Ha aueTara. [logo0H pa3chxAeHUs ca B CHJIA 32 BIUSIHUETO
Ha MHTEPBAJHUA THI TJIaJAyBaHe, YUUTO €(EKTH M0 OTHOIICHUE HA MPOMSHATA HA TEJIECHUS ChCTaB ca
HoJ00HU.

Tabnuya 13
Ty UHTEPBEHLIMS CToitHOCT Cr VA P JU-JU | JN-TT
®wu3. aktTuBHOCT(6a3a) -2.68 0.59 | -4.47 | <0.0001 -3.85 -1.50
BB -4.67 1.66 | -2.80 0.005 -7.94 -1.40
Bb -3.75 1.15 | -3.24 0.001 -6.03 -1.48
nr -2.93 1.54 | -1.90 0.056 -5.96 0.08
HB -5.58 1.81 -3.08 0.002 -9.14 -2.03
HM -2.76 1.67 | -1.65 0.09 -6.04 0.51
HI' -2.34 1.67 | -1.40 0.16 -5.61 0.93
MHK(K) -9.64 1.61 -5.97 | <0.0001 -12.80 -6.48
K -4.14 1.02 | -4.03 | <0.0001 -6.16 -2.13
Jluera+dus. akTHBHOCT -0.22 1.01 -0.21 0.82 -2.20 1.76
BB+¢u3. akruBHOCT 1.47 2.32 0.63 0.52 -3.08 3.38
Bb+¢wus. akruBHoCT -0.28 1.87 | -0.15 0.88 -3.95 3.38
NI'+¢u3. akTuBHOCT -0.15 4.38 | -0.03 0.97 -8.75 8.43
HB+dwus3. aktuBHOCT -2.42 2.64 | -0.91 0.35 -7.59 2.75
HM-+¢wu3. aktuBHOCT -2.62 2.76 | -0.94 0.34 8.04 2.79
HI'+¢wu3. aktuBHOCT 1.90 3.11 0.61 0.54 -4.20 8.02

Jezenoa: CI' — cmanoapmua epewika, p — cmamucmudecka oocmosepuocm,; /[H — J[I" — doeepumernen
unmepean — ooiua epavuya, U — I'T" — oosepumenen unmepsan — 2opua epanuya, BB — eucoxo
gvenexuopamua ouema, BB — eucoxobermvuna ouema;, HI — unmepesanno enaoyeaamve;, HB —
Huckogwvenexuopamua ouema, HM — nuckomacnena ouema, HI' — nuckoenuxemuyna ouema;, MHK(K) —
MHO20HUCKOKANOpuUliHa (kemo) ouema, K — knacuuecka ouema.
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prmma 6 mejsiecHama maca 6 asucumocm om no’ia Ha cyﬂekmume

Ha Ta6a. 14 MNpeaACTaBsIMEC NIPOMCHUTC B mejiecHama maca no noJjloe npusnHax, HE3aBUCUMO OT
KOHKPCTHHS THUII HA IIpUjiaraHaTa UHTCPBCHI M.

Tabnuya 14
[Ton/uHTEpBEHIMSA Croiirocr | CI VA p JN -1 | J1-TT
Mpsxe (0a3a) -7.80 1.03 | -7.55 | <0.0001 | -9.83 5.78
MabxetxeHn 1.17 1.10 1.06 0.28 -0.98 3.33
Kenn 3.23 1.18 | 2.71 0.0066 0.90 5.55

Jezenoa: CI' — cmanoapmua epewika, p — cmamucmudecka oocmosepuocm,; /[H — J[I" — doeepumernen
unmepean — ooana epanuya; JH — I'T" — dosepumenen unmepean — 20pHa 2panuyd

BenununHara Ha pe3uyanHaTa XeTEpOr€HHOCT CIIOPE] /1BaTa IapamMeThpa € BUCOKA — CbOTBETHO
15,19% u 92,37%. N3uucnenara croiftHoct Ha koepuipenta Qm npu nocrosepHoct p < 0.0001 nanmara
OTXBBPJIIHETO Ha XUIOTE3aTa 3a HYJEBU CTOMHOCTH Ha KoeduuumeHTUTe. MOAETBT HE AOCTHUTA IO
CTaTUCTHYECKA JIOCTOBEPHOCT MpH KOe(UIMEHTAa, Kacaell WHTCPBEHHUPAHETO INPH CMECEHH TIpyINu
(cyOexTu u ot nBara nojia). ChiieBpeMEeHHO, BUCOKUTE CTOWHOCTH Ha Qe MOMBIHHUTENEH MoKa3aTen 3a
HeZ0CTaThuHaTa MPELU3HOCT Ha MOJIeJa 110 OTHOILIEHUE HAa HaJMYHUTE JaHHU.

Ha 0GazaTta Ha HaTMYHUTE PE3yNATATH MOXKEM JIa 3aKJIIOYUM, Y€ CyOEKTUTE OT MBKKH MOJI YCIIsIBAT
1a 3ary0sT Mo-rojsiMo abCOIIOTHO KOJIMYECTBO OT TelecHaTa cu maca. [logobeH pesynraT € B rojsiMa
CTENEH O4aKBaH, KaTO C€ B3eMar 10/ BHUMAHUE CPEIHO MO-MaCUBHUTE TEJIECHU pa3MepH NPU MBKETE B
cpaBHEeHHE C keHuTe. Hacrosimure maHHu, o0ade mokasBar, 4e )KeHurte TyosT 58,9% tenmecHa maca ot
Ta3u, MOCTUraHa oT Mbxere. [logo0HM pa3nnyus 04eBUIHO HE MOTaT Ja ObJaT 0OSICHEHH €TUHCTBEHO C
MEXIYIIOJIOBUTE pa3ivuus B TeIEeCHUTE pa3mepu. llpu Bcuuku ciydyan, umMame NpeaBapUTEIHU JaHHU
3a MO-ToJIsIMa YCIIEBAEMOCT Ha TEpaIllMUTE 3a peAylpaHe Ha TeJleCHaTa Maca IIpU MBXKETE B CPaBHEHUE
c xeHurte. C e IOCTUTAaHETO Ha MO-KOHKPETHA SICHOTA MO BbIIpoca, Ha TalJ. 15 npencrassame Mozedn,
BKJIIOYBAILl BIUSHUETO HA KOMOUHUPAHOMO Npuiazane HA Ouema u Quuuecko HAmosapeaHe 8bpxy
npomeHume 6 mejiecHama Maca no o108 NPU3HAK.

Tabnuya 15
WNHTtepBeHys CroitHoct | CI' 7 p JN -1 | AN -1T
Mmpxe quera (6a3a) -8.85 131 | -6.73 | <0.0001 | -11.43 -6.28
MbxKe+HKeHN 1.85 1.41 1.31 0.18 -0.90 4.62
Kenn 2.83 1.70 1.66 0.09 -0.49 6.17
Jluctatus. akTUBHOCT | ¢ 3 2.81 | -2.84 | 0.0044 | -13.56 -2.50
(MBKE)
Du3. aKTUBHOCT 6.14 2.01 | 3.04 | 0.0023 2.19 10.09
(MBKE)
Juera+¢u3. akTUBHOCT 7 45 291 255 0.01 1.74 13.17
(MBXKEHKEHH)
Juera+¢u3. akTUBHOCT 3 85 311 284 0.0045 2.74 14.97
(>xeHn)
®us. axruBHoCT 198 | 225 | 087 | 037 | -6.40 2.43
(MBXKEHKEHH)
®us. aKTUBHOCT 22.60 2 46 -1.05 0.29 _7.44 2.23
(>keHn)

Jezenoa: CI' — cmanoapmua epewika, p — cmamucmudecka oocmosepuocm,; /[H — J[I" — doeepumernen
uumepean — ooana epanuya; JH — I'T" — dosepumenen unmepsan — 20pHa panuyd.

Hsama na komeHTHpaMe mpamMeTpuTe Ha MOJENa, KOUTO C€ OTHACAT 10 XETEPOTreHHOCTTa U TecTa
3a Koe(UIMEeHTUTe, Thil KaTo Te ca (OYaKBaHO) CXOJHM C TE3M Ha MOJela 3a 3aBUCHUMOCTTa Ha
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NPOMEHHUTE B TeJlecHaTa Maca OT Iojla. Bmecto ToBa mie aHaidM3MpamMe CaMHUTe KOC(PHIIMEHTH.
[TpubaBsiHeTO Ha (U3MUECKHM HATOBAPBAHMSA KBbM JUETAa MPU MBKETE € M3KIIOUUTEIHO €(PEKTHBHO MO
OTHOILICHME Ha IpoMsSHAaTa B TeJecHata Maca — jgo0aBa 3aryba ot 8.03 kxr. HesaBucumo ot
CTaTUCTHYECKAaTa OCTOBEPHOCT Ha TO3U e(eKT, ClieABa J1a Ce MMa IMpeIBUJ, Y€ TOW MpPEeICTaBIsABA
cpenHus pesyaTara Ha 3 u3cienBaHud. [Ipy cMeceHHTe KOHTHMHIEHTH IPOBEXAAHETO Ha PEIOBHU
¢u3nveckn HaTOBapBaHUs B KOMOMHALMS C JMETa MPEIU3BUKBA 3HAUUTENHO MO-clad eQeKT OT TOo3u
npu MbBxere. Te3u MHTEPBEHIMHM NPHU JIMLA OT XXEHCKH IOJI OKa3BaT CXOAEH e(eKT ¢ TO3M Ha
CaMOCTOSITEIHOTO TpUJjlaraHe Ha JaueTa MNpu MbxkeTe (cOopa Ha WTHPBU, YETBBPTH M IIECTH
KoepuuueHTH). MHTepec mnpencTaBisBa IMOCIEAHUTE JABa KoeduuueHTa (Makap M HEJIOCTOBEPHHU
CTaTUCTHYECKH). Te MoKa3aBar Mmo-3HaYUTENCH e(EeKT OT CAaMOCTOSTETHOTO MpHIaraHe Ha (pU3UUECKU
HATOBApPBaHUs IIPH J)KEHUTE U CMECEHUTE I'PYIM B CPAaBHEHUE C TO3M NpU MbxeTe. [1o Besika BeposaTHOCT
nogo0eH (eHOMEH Ce IBJDKM Ha IMO-CHJIHO H3pa3eHara TeHJEHIMS 3a MPOMsSHA B TEJECHUS ChCTaB
(moBUMIIaBaHE Ha KOJIMYECTBOTO HA aKTHBHATA TEJIECHA Maca) MPU MBXKETE B pe3yiTaT Ha (PU3HYECKHUTE
HATOBAapPBAaHHUS MTOPATU MEKIYTIOJIOBUTE XOPMOHAIHU Pa3IHyusl.

Hpomeuu 6 mesiecCHama maca 6 3asucmocm om oﬁmuﬂ 0bem Ha Hamoeapeanemo

[IpencraBsme Mojiena 3a BIMSIHUETO Ha OOIIMs ceIMUYeH o0eM Ha (pU3MYecKOTO HAaTOBAapBaHE
BBPXY MPOMEHUTE B TeJECHaTa Maca. BkiroueHu ca U audepeHIHaTHuTe ePeKTH 0T CAMOCTOSTETHOTO
npusaraie Ha (u3nyecka akKTUBHOCT M KoMOMHUpaHeTo i ¢ auera. C “T'omsim obem” cme 0003HAYMIN
HATOBapBaHEe ¢ MPOoABIKUTETHOCT Hal 180 MuH cemMuuHO; cbe “CpeneH 06eM” — HaTOBapBaHE MEXKITY
90 u 180 MuH ceaMUYHO U ¢ “Mairbk 00eM” — TaKOBa ¢ MPOIBIDKUTETHOCT 10 90 MUH ceaMHUYHO (TabJ1.
16).

[TapameTpuTe Ha pe3uayanHaTa XeTepOreHHOCT, CIIOpE]] ABaTa MpUjaraHil MEeTo/1a, Ca ChOTBETHO
13,08% u 91,13%. M3uncnenata croifHocT Ha kKoeduuuenta Qm npu gocrosepHocT p < 0.0001 nHanmara
OTXBBPJIIHETO Ha XUIOTE3aTa 3a HYJIEBU CTOMHOCTH Ha KoeduuumeHTHTe. MOAETBT HE AOCTHUTA O
CTaTUCTHYECKA JIOCTOBEPHOCT NpU TMOYTH BCHUYKH Koe(duimeHTH (¢ u3KIoYeHue Ha 0azata).
ChIneBpeMEeHHO, BUCOKHTE CTOMHOCTH Ha Qe ca mokasaTen 3a HEJOCTaThYHATA MY MPEIHU3HOCT 10
OTHOIICHUE Ha HAIUYHUTE TaHHHU.

Tabauya 16

HNurepBeHums CTOitHOCT Ccr V4 P JAU-JI | JN-TT
Jlnera (6aza) 7.07 0.45 | -15.39 | <0.0001 | -7.97 6.17
Consm 0bem 242 444 | 054 | 058 1112 6.28
CpeieH obem 20.44 448 | 009 | 092 923 8.34
Mabk o6em 20.40 413 | 009 | 092 851 7.69
Jlueta+us. aKTusHOCT 1.49 3.85 | 0.38 0.69 -6.05 9.04
(MarpK 006eM)

(3. AKTHBHOCT 576 | 437 | 131 | 0.8 2.81 14.33
(MarpK 006eM)

Jlueratus. akTBROCT | 05| 5a4g | 031 | 075 4.02 5.56
+r0JIsIM 00EeM

Jlueratus. akTHEKOCT |y 56| 941 | 052 | 0.60 -5.98 3.46

+cpeneH obem

Jezenoa: CI' — cmanoapmua epewika, p — cmamucmudecka oocmosepuocm,; /[H — J[I" — doeepumenen
uumepean — ooana epanuya; JU — I'T" — 0osepumenen unmepean — 20pHa panuyd.

AOcTpaxupallku c€ OT HEJOCTOBEPHOCTTa Ha TNPUOMIDKEHUSATA, I KOMEHTHUpaMe HSIKOU
WHTEPECHW TapaMeTpy Ha Mojena. Ha mepBO MACTO, OYaKBAaHO HATOBapBAHHATA C TOISIM 00eM
MpEeAN3BUKBAT HaM-rojisiMa MpoMsiHa B TejecHaTa maca (-2,42 Kr), clielBaHU OT T€3H ChC CPENIEH U
Manbk obOem. ToBa ce orTHacsi, o0ade 3a CpeAHHTE CTOMHOCTH Ha OOINMs TMOJI OT H3CIICJIBAHUSATA,
MpHUJIAramy KakTo CaMOCTOSITEIIHO TPETHpaHe ¢ PU3NIESCKU YIPAKHEHUS, TaKa 1 KOMOMHHPAHETO MY C
XapHUTENECH pexxuM. [Ipu ompemensHEeTo HA BIMSHUETO Ha oO0eMa HAa HATOBApBAaHE MPH PEKUMUTE C

7R



KOMOWHUpAaHU HMHTEPBEHLMH, 00aye cpelHUSAT 0OeM Ha HaTOBapBaHE c€ OKa3Ba Hai-€(eKTHBEH,
cieaBaH oT Maikus. To3u ¢akT, OT CBOA CTpaHa O3HA4yaBa, Ye MPHU CAMOCTOSTETHOTO TPETHUPAaHE C
¢u3nvecku HaTOBapBaHMsA, OOEMBT € BOJEII IPH ONpPEICNSHETO Ha e(eKTa OT HMHTEPBEHIUATA.
[TonoOGHM, HAa MPBB NOTJIEA, HEOCHOTBETCTBHUS UMAT CBOMTE OOSICHEHHUS B pa3MEpUTEe Ha JOCTHTAaHHUTE
KaJIOPUIHU 1e(DUIIUTH U peaKMUTe Ha OpraHu3Ma, CBbP3aHH ¢ TAX. [Ipu caMOCTOSTETHOTO TPETUpPAHE C
¢u3nUecKn YNpaXHEHUs, KaJOPHUMHUAT HEJAOCTUI C€ TMOCTUTa EIUHCTBEHO OjarojapeHue Ha
SHepruifHaTa 1ieHa Ha HaTOBAapBAaHUATA, TOKATO PU KOMOMHUPAHUTE TEPAITUN BbPXY HEs ce Haclarsa u
XPAaHUTEITHUAT AeHUIUT. BB3MOXKHO € BbB BTOPHS CIy4aii, Ipu MpHJIaraHe Ha TBBbPAE ToisiM o0eM Ha
HATOBAapBAHETO, CHEPTUIHMAT OanaHC Jla ce HapyllaBa TBBPAE OCTPO U TOBA Ja MPEIU3BUKBA OCTPU
aJlafiTAllMOHHM OTIOBOPH B MOCOKAa KOMIEHCHpaHeTo My. ToBa, ciopeq Hac, € BeposTHaTa MPUYHHA 32
pasnpezeneHueTo Ha e(peKTUTEe B Te3M JBe cTpaTté (copTyepbT HE MpeacTaBs epeKTHTe Mo obeM B
cTpaTara Ha M3CJICJBAHMATA ChC CAMOCTOSTEIHO TPeTHpaHe ¢ GPU3NUECKU YIIPAKHEHHS).

HpOMﬂHtI 6 MmeeCHa Maca 6 3a8UCUMOCH 00emMa HA eOUHUUHOMO HamoeapeaHe

Konupanero nHa obeMuTe MO TO3M IOKazaTesl € IMOJOOHO Ha TOoBa NpH obOmms obeM Ha
HatoBapBaneto. C “Hucpk 00emM™ ca 0003HaYCHM HATOBAPBAHUS C MPOIBIIKUTEIHOCT 10 30 MHH; ChC
“Cpenen obem” — TakuBa ¢ MPOABIKATETHOCT Mexay 30 m 60 muH u ¢ “Bucok obem” — Te3u ¢
MPOIBIHKUTENHOCT 0T HaJ 60 muH (Tada. 17).

[TapameTpuTe Ha MOZENa U MOKa3aTEIUTE 3a pa3ceiiBaHe ca CXOJHM C TE€3M Ha oOuus obeM Ha
HaToBapBaHeTo. M Tyk ompeneneHnTe KOSPUIUEHTH HE Ca CTATUCTHUECKU JIOCTOBEPHU C H3KIIIOYCHHE
Ha Oa3ara. KaTo 1s710, moapexnaHeTo Ha eQeKTHTe CHII0 € CXOJHO C Te3u Ipu olums obeM Ha
HaToBapBaHeTo. OTHOBO Hali-epeKTHBHA (3a pelylLUpaHe Ha TeJIeCHaTa Maca) ce siBsiBa CTpaTerusTa 3a
KOMOMHUPAHOTO MpUJIaraHe Ha XpaHWUTENIEH PEKUM MU CpelieH 00eM Ha TPeHMpOBKaTa, KaTro TS € IO-
yCIIEIIHA OT CaMOCTOSATEIHOTO TPETHpaHe C AueTa — COOpBT HAa METHS U OCMHUSL KOCPHUIMEHTH €
OTPHLIATEIIHO YHUCIIO (KOETO HE € Taka NMpHU NpeAMIIHHs 1mokasatein). Toect, ako TpsOBa 1a 0000mMM,
NpU pa3rieKJaHus KOHTHHIEHT, 3a peAyLpaHe Ha TErJIOTO Hail-I00bp pe3ynirTaT ce IMOCTHra KOraTo ce
KOMOMHUpA XpAaHHUTEICH PEKUM C MaJKH M CpPeIHU MO o0eM (PHU3MUECKH HATOBapBaHUS, KaKTO B
eIMHUYHATa TPEHUPOBKA, TaKa U 00IIO.

ITapamerpute Ha pesuayanHara xereporeHHoct ca 13,00% u 90,89%. W3uncnenara cToOMHOCT Ha
koepunuenta Qm npu ngoctoepHocT p < 0.0001 Hamara OTXBBPISHETO HA XMIIOTE3aTa 3a HYJIEBU
CTOHHOCTH Ha KoeduuueHTHTe. MOJETBT HE JOCTUra A0 CTAaTHCTHYECKa JTOCTOBEPHOCT IpPH TOYTH
HUKON OT KoeduuueHTuTe (C M3KIIOUYeHHe Ha O0azata). ChIIEBPEMEHHO, BUCOKHTE CTOWHOCTH Ha
KoepunueHata Qe ca mokaszaTen 3a HelOCTaTbyHAaTa My IPEUM3HOCT IO OTHOIICHHWE HAa HAJIMYHHUTE
JaHHU.

Tabnuya 17

HNuTepBeHms CtoifHOCT Ccr VA P JA-JI | [N -TT
Jlnera (6aza) -7.07 045 | 1559 | <0.0001 | -7.95 6.17
Consm 0bem _1.65 436 | 037 | 0.70 -10.20 6.90
CpeieH obem 20.32 409 | -0.07 | 093 8.34 7.69
Mabk o6em 0.23 386 | 006 | 095 7.34 781
Jlueta+us. aKTusrOCT 1.48 379 | 039 0.69 -5.95 8.92
(MarpK 00eM)

(3. AKTUBHOCT 468 | 403 | 116 | 024 321 12.58
(MarbK 006eM)

Jluetatus. akTBHOCT | 14 | 556 | a4 | 065 -3.88 6.17
+r0JIsIM 00eM

JlueTatQus. akTHEROCT | 5 30 | 169 | 135 | 017 -5.63 1.02

+cpeneH obem

Jezenoa: CI' — cmanoapmua epewika, p — cmamucmuydecka oocmosepuocm,; /[H — J[I" — doeepumernen
uumepean — ooana epanuya; JU — I'T" — dosepumenen unmepean — 20pHa panuyd.
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prmma 6 mejecnama maca 6 3a6UcCuUmMocm om UHMEH3u6HOCMmMa Ha Hamoeapeéanemo

B o0rmus mon (Ha W3ciieaBaHUsATa, BKIIOUBAIM (PU3UYecka akKTUBHOCT ChC WM O€3 [ueTa) Haii-
3HaYuUM €(EeKT BbpPXY PEAYyKIMATa HA TeJeCHaTa Maca ce€ yCTaHOBSIBA IPU HATOBApPBAHUSTA ChC CPEAHA
MHTEH3UBHOCT, a HaW-HE3HAUMUTEIEH — IpPU Te3U CbC cpeaHa-Bucoka (Tadua. 18). Paznuuno e
pasIpeneseHHeTo B CTpaTaTa Ha U3CIeABAHMITa ¢ KOMOMHUPAHU MHTEPBEHIIMU. TaM KaTo Haii-ycrenHa
CTpaTerust ce€ odepTaBa NPWIAraHeTO Ha HATOBApPBaHUS CbHC CPEIHA-BUCOKA HWHTCH3UBHOCT H
XpaHUTENEeH pexkuM. Haii-cnab e eexThT mpu MpuiiaraHeTo Ha HATOBAPBAaHUS C HUCKAa MHTEH3MBHOCT.
B cBetnuHaTa Ha Te3M pe3yNTAaTH, MacOBaTa MPAKTHKA Ja c€ MPEMopbuBa XUIOKATIOPUHHA UETA U JICKU
aepoOHM HaTOBapBaHUS (UE€CTO, XOACHE) 3a pPeaylHpaHe Ha TErJIOTO MPHU XOpa ¢ HAJHOPMEHO TaKoBa
WIH 3aTIbCTsIBaHe, U3riexaa HeeexruBHa. Crensa, obaue aa He ce 3a0paBsi, 4e TaKbB KOHTHHIEHT B
MOBEYETO CIIy4aW HE € CIOCOOEH 3a U3BBHPIIBAHE HA CPEIHO WJIM BUCOKOWHTE3MBHH (0COOEHO
[UKIUYHA) HATOBApBaHUs, TJIABHO MOPAIU TEIECHUTE CU Pa3MEPH U MPOABIDKUTEITHATA XUTIOKMHE3USI.
AHra)xupaHeTO Ha TaKWBa CyOEKTH B MOJAOOHHM aKTUBHOCTH IPEJICTABISABA PEaHa OMACTHOCT OT BUCOK
MPOLEHT Ha TpaBMaTH3bM. EIWH ychmemeH MOAXOJ 3a pellaBaHEeTO Ha TO3U MpolieM e
WHTEPBEHUPAHETO C MHTEPBATHU WM CUJIOBHM HATOBAPBAHUS — I10 TO3M HAYMH MOXKE J1a C€ TIOCTUTHE T10-
BHCOKO HMBO Ha MHTCH3UBHOCT Ha ()OHA HA CHITHO 3aHIKEH TPaBMATUYCH PHUCK.

Tabnuya 18
MHTEH3UBHOCT CTOiHOCT Ccr V4 P JA-JI" | I -TT
Juera (6aza) -7.07 045 | -15.43 | <0.0001 -1.97 -6.17

Cpenma-gucoka 0.43 451 | 009 | 092 | -841 9.28
MHTECH3UBHOCT
Cpenna
UHTEH3UBHOCT
Bucora A7 | 475 | 036 | 071 | -11.0s | 759
WHTECH3UBHOCT

Hucka nHTEH3UBHOCT 0.09 4.10 0.02 0.98 -7.94 8.13
JHuera+pus.
HATOBapBaHMUs
(HucKa
WHTEH3UBHOCT)
@®us. HaTOBapBaHUs
(HuCKa 4.75 4.46 1.06 0.28 -3.99 13.51
WHTEH3UBHOCT)
Huera+pus.
aKTUBHOCT-+CpeHa- -2.58 2.49 -1.03 0.30 -7.47 2.31
BHCOKA HHTCH3UBHOCT
Huera+pus.
aKTUBHOCT-+CpeHa 1.65 2.89 0.57 0.56 -4.01 7.32
MHTECH3UBHOCT
Huera+pus.
aKTUBHOCT-+BHCOKA -0.26 3.49 -0.07 0.93 -7.11 6.58
WHTECH3UBHOCT

-2.66 4.71 -0.56 0.57 -11.91 6.57

1.49 3.84 0.38 0.69 -6.03 9.02

Jezenoa: CI' — cmanoapmua epewika, p — cmamucmuydecka oocmosepuocm,; /[H — J[I" — doeepumernen
uumepean — ooana epanuya; JH — I'T" — dosepumenen unmepean — 20pHa 2panuyd

Ilpomana ¢ menecnama maca 6 3a6UCUMOCHL Ol HECHMOMAMa HA MPEHUPOGKUmMe
AHanusupaHute myONMKaluu OTpa3sBaT M3CJICABAHUSA, EKCIIEPUMEHTHPAIU C MpUIaraHeTo Ha

nporpamMu ¢ (QHU3MYEcKa aKTMBHOCT C pasziMyHa 4yecToTa — OT 2 10 7 mbTH cenMuuHo. Ha Ttada. 19
IIpeICTaBIME MOJENI Ha BIMSHMETO Ha YECTOTaTa Ha HATOBAPBAaHUATA BbPXY NPOMEHUTE B TeJeCHAaTa
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Mmaca 06110 u crpatuduuuTpano. CopTyepbT UTHOpHUPA U3IUIIHUTE (HECHUIECTBEHUTE) KOCPHUIIMEHTH U
0 Ta3u MPUYMHA HE pa3loyiaraMe C IbJIeH Ha0Op OT MPUOIMKEHUS.

Bennuunara Ha pes3ulyaqHaTa XeTepOreHHOCT, yCTAaHOBEHA OT J[BaTa MapameThbpa, € C BUCOKH

CTOMHOCTH (Makap M IO-HUCKH OT TE3U IIPU OCTaHAJIUTE NapaMeTpH) — cboTBETHO 7,18% u 84,52%. Qm
e 69.79 mpu pocroBepHoct p < 0.0001, xoero Hamara OTXBBPJSHETO Ha XHUIOTE3aTa 3a HYJIEBU
CTOMHOCTH Ha KoeduuueHTuTe Ha Mojena. He ce qoctura 0 craTHCTHYECKa TOCTOBEPHOCT MPH MOYTH
BCUYKM KoehuiueHTn (C wu3KIOYeHne Ha eauH). ChIIeBpeMEHHO, BUCOKUTE CTOMHOCTH Ha
koepunuenata Qe ca mokaszarena 3a HeIOCTaTbyHATa MPEIM3HOCT Ha MOJE]a MO OTHOUICHHWE Ha
HAINYHUTE TaHHH.
[lsnocTHaTa KapTWHA, KOATO TPEACTaBS MOJCIMPAHETO, € JO0CTa pa3MuTa. B o0mus monm ot
W3CIEIBAHMs, BKIIOYBAIIM HAKakBa (opMa Ha (U3MUECKHM HATOBapBaHUs, Hal-e(peKTHBHA IO
OTHOIIICHHE HAa PEeIyKIHMATA Ha TErJIOTO Ce OKa3Ba 4eCTOTa OT 6 MbTU CEIMUYHO, CIE€BaHa OT 7 IbTU U
2 mpTH. B cTpaTara Ha KOMOMHUpPAHUTE UHTEPBEHIIUH, 0OpAaTHO, Hal-€()EKTHUBHU CE€ OKA3BAT PEIKUMHTE
CbC CpeJHa YecTOoTa Ha HaTOBapBaHMATa — 3 W 4 MBTH CEAMHYHO (KaTo KOE(UIMEHTHT 3a 3
HATOBApBaHUS CEIMHYHO € E€IUHCTBEHHUST CTATUCTHUYECKH JOCTOBEPEH B Mojena). J(oKoIKoTo Haii-
MacoBaTa NpAKTUKa € TPUIAraHeTO Ha MMEHHO TaKHBa PEXHUMH, CIIOpE] Hac, Te3W Ppe3yJTaTH, B
ChUYETaHUE C JaHHHUTE 32 00eMa U MHTEH3WBHOCTTA HA HaTOBAPBAHMATA, YEPTASAT CJICAHATA CTPATETH 32
penynMpaHe Ha TelleCHaTa Maca KaTo Hal-eeKTHBHA — (U3MYECKH HATOBapBaHUS CBhC CpelHa 10
BHUCOKA HMHTEH3WBHOCT W OrpaHWYEeH 00eM, MpOBeXIaHH 2-4 MBTH CEAMHUYHO B KOMOMHAIMs C
(XUIIOKAJIOPUEH) XPAaHUTEIIEH PEXKUM.

Tabnuya 19
YectoTa (CEAMHYHO) CroitHoct | CI Z p JU-JATI | [N -TT
2 (6aza) 420 | 237 | -1.76 | 0.07 -8.86 0.46
3 240 | 249 | 096 | 033 -2.48 7.29
4 133 295 | 045 | 0.65 445 711
5 168 | 252 | 066 | 0.50 -3.25 6.62
6 357 | 394 | -090 | 036 “11.30 414
7 0.12 | 2.06 | -0.05 | 095 4.17 3.92
Jluetarus. akTHEROCT | 6 | 195 | 049 | 062 | -4.80 2.87
2 OBTU CEAMUAYHO
ATt Q3. AKTHBKOCT | 537 | 545 | 246 | 0.1 9.55 -1.09
3 OBTH CEAMUYHO
JlieTarQus. akTEROCT | 339 | 393 | 08 | 027 | -9.53 2.74
4 OBTH CEAMUAYHO
JueTarus. akTHEROCT | 5 g4 | 925 | 130 | 019 | -7.36 1.46
5 ObTH CEAMHUYHO
Jlueta+us. aKTuBHROCT 3.84 393 | 0.97 0.32 -3.87 11.56
6 IBTU CEAMUYHO

Jezenoa: CI' — cmanoapmua epewika, p — cmamucmudecka oocmosepuocm,; /[H — J[I" — doeepumernen
uumepean — ooana epanuya; JM — I'T" — dosepumenen unmepean — 20pHa panuyd.

3ABUCUMOCTHU MEXAY TPOMEHUTE B TAPAMETPUTE HA TEJIECHUA CbCTAB U
INOKA3ATEJIMTE HA KPbBHUSA JIMITUJAEH ITPOPUJI U APTEPUAJTHOTO KPBBHO
HAJIAAT'AHE

[lopanu orpanuueHusiTa, KOMTO HM Hamara (opMaThbT Ha aBTopedepara, ILie MPeICTaBUM
€IMHCTBEHO 3aBUCUMOCTHUTE, KOMTO CE€ OTHAcIT 1O IpoMsHara B TejlecHaTa maca. (OcTaHanuTte
napaMeTpH ca HoJpoOHO pas3rieiaH B JUCEPTALMOHHUS TPYI.

C men ycTaHOBSIBAHETO Ha 3aBUCHUMOCTUTE MEXAY NPOMEHHUTE B MApaMETPUTE HA TEJIECHUS
CHCTaB ¥ TE€3M B JUMUIHUS NPO(UIT U apTepHATHOTO KPHBHO HAJITaHE NIPU NpUjlaraHe Ha HHTEPBEHIIUU
3a peAyKIUs Ha TeJIeCcHaTa Maca IIPU XOpa C HaJHOPMEHO TEIJIO U 3aTIbCTABAHE, U3IIOI3BAXME METOAA
Ha JIMHEHHATa perpecus ¢ HAIMYHHUTE Pe3yITaTu OT MeTa aHanu3a. CienBa na oTOenexuM, 4e mogooeH
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noaxoa OM MOTBI Ja C€ W3IOJ3Ba €IUHCTBEHO 3a J00MBaHe Ha O0IIa NpeicTaBa 3a HATMYHHUTE
TPEHJI0BE, HO HE U 3a JOCTUTaHE Ha KOJUYECTBEHM 3aKIIOYCHHUS WM J1aBaHE Ha MPENOpbKHU Ha 0a3aTta
Ha JaHHUTE. Pe3ynraTure OT KpbBHUTE M3CIIEABAHUS Ca MPEACTABEHU B PA3IMUYHU MEPHM €IMHULIU B
OTAENTHUTE IMyOJUKAIIMK U TI0 Ta3W NMPUYMHA, PUJIATaHEeTO HAa CTAaHAAPTHUSA MOJET HAa CMECEHHU eeKTn
B citydasi € HenpuioxuM. [1o Te3u choOpakeHus, mpeCcTaBUXMe JaHHUTE KaTo pa3Mepu Ha epekra u Ha
6a3ara Ha Ta3u TpaHcopMalus M3BBPIIUXME JUHEWHA perpecus. BChIIHOCT, MOAETBT ChC CMECEHU
eeKTH, KOWTO M3IMOJI3BaXME NPU aHAJIM3a HA JAHHUTE 3a IPOMEHUTE B TEJIECHUS ChCTaB, ChIIO paboTH
¢ pa3MepHu Ha edekra. Paznukara Mex Iy HErO U HATOSIIMS HAaUBEH MOAXO]] C€ ChbCTOU B TErjaTa, KOUTO
MOJICIBT TPHUCBOSIBA HA pa3IMYHUTE H3CiIeABaHMA (TJIaBHO Ha Oa3zaTa Ha MapaMeTpuUTe UM Ha
pasceiiBaHe), KakTo U B (€BEeHTyaJHaTa) KOPEKIHMATA Ha CTOWHOCTUTE HA KOS(UITUSHTHUTE.

Ha Ta6a. 54 mnpencraBsiMe perpeCUOHHUTE 3aBUCUMOCTH MEXAY IPOMEHUTE B JIMIUIHUSA
npodu ¥ apTepHaATHOTO KPHBHO HAJISITaHE M TE3W HA TeJleCHAaTa Maca.

Pesynrature oTpassiBaT JOCTOBEPHHU CTOMHOCTH Ha KOC(UIIMEHTHUTE Ha JIMHEHHA perpecus 3a
BCUYKHU M3CIJIE[IBaHU NapameTpu, ¢ uskiaodenrue Ha HDL-C. B nonbenHeHne, BCUUKH ca ¢ MOJIOKUTEIEH
3HaK, KOETO B roJiIMa CTENEH € OYaKBAaHO, MMAWKU MpPEIBHU] YCTAaHOBEHHS B MHOIO H3CIEABaHUS
oTpuLaTeNieH eeKT Ha MOBUIIABAHETO HA TETJIOTO BhPXY Te3H nokazatenu (eauacrseHo mpu HDL-C ce
OuakBa Bpb3KaTra Ja € ¢ oOpareH 3Hak). OCBeH TOBa, HABCAKBIE (OTHOBO C H3KIIOYCHHE Ha
Heussichenute 3aBucumoct pu HDL-C) koedurmentute ca mo-roieMu ot 1 — perpecCHOHHUTE KPUBU
ca CTPbMHM M C TIOJOXHTEJIECH HakKJIOH. ToBa O3Ha4yaBa, ye MpoMsSHATa B pa3Mepa Ha edekrta npu
TeJecHaTa Maca € CBbp3aHa C MO-TOJIsIM pa3Mep Ha edekra mpu u3cieaBaHuTe napamerpu. Hampumep
eIMHUIIA MPOMSHA B pa3Mepa Ha edekra mpu TelnecHara maca € cBbp3aHa ¢ 2,03 mbpTH HO-TOJIsIMA
IpoMsHA B pa3Mepa Ha eeKTa MpHU CUCTOIMIHOTO KPbBHO HaJIsITaHe.

Taobnuya 54. 3aeucumocmu mercoy npomeHume 6 meiecHama Maca u me3u 6 TUNUOHUA nPpoPun
Ha KPbema u apmepuainomo KPbeHO HANAZAHE

Crenenun
e Koeduuuent | CrangaptHa ¢ p e
Ha perpecus rperika cBOGOMA
LDL-C 2.61 0.43 5.99 <0.0001 50
HDL-C 0.21 0.59 0.35 0.72 53
TG 1.14 0.44 2.55 0.0132 57
O6m 2.20 0.35 6.16 <0.0001 45
XO0JIECTEPOJI
CKH 2.03 0.20 9.79 <0.0001 43
JKH 2.02 0.17 11.44 <0.0001 44

Jlecenoa: LDL-C — nunonpomeunu ¢ nHucka nivmuocm; HDL-C — qunonpomeunu ¢ 8ucoka nibmHocm,
TG - mpuenuyepuou, [JKH — cucmonuuno kpveuo nanseane, JIKH — ouacmunuuno Kpv6HO Halsieane

OYEPTABAHE HA HAW-YCHEINIHUTE UHTEPBEHIIUH

Ha 6asara na MPOBCACHUA MCTAPCTPCCHOHCH aHAJINW3 W H3CICABAHUTC 3aBUCUMOCTH MCKIAY
MNPOMCHHUTC B MApPaMCTPUTC Ha TCIICCHUA CHCTAaB W IMOKA3ATCIIMTC HA KPBbBHHUA JIMIIUJACH HpO(pI/IH n
APTCPHUATIHOTO KPBBHO HAJIATAHC MOKCM Ja OUYCPTACM XaPAKTCPUCTUKUTC HA MNOTCHIHUAJIHO HaW-
YCIICHIHUTC HHTCPBCHIUHN 110 OTHOIICHUC HA PA3JIMYHUTC IapaMCTPU Ha TCIICCHUA ChCTAB.

Tenecna maca

1. HuckoBbriexuapartHa JIue€Ta CbC CPEICH EHEprueH AeQUIUT IMpH TEpanmuH, BKIIOYBAIIN
CaMOCTOSITEITHO TPETUPAHE C IPOMSIHA B XPAHUTEIIHUS PEKHM.

2. HuckoBbriexuaparHa WM HUCKOMAacJ€Ha JueTa CbC CpPEIeH eHeprueH JAeuiuT u
KOMOMHUpaHU aepoOHM M CHUJIOBM HATOBAapBaHUS ChC CPEIEH €AMHUYEH 00eM U CpeaHa 10
BHCOKA MHTEH3UBHOCT 3-4 IIbTH CEAMUYHO TP KOMOMHHPAHU WHTEPBEHIIHH.
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3. KomOunupanu aepoOHU U CHJIOBH HATOBAPBAHUS C TOJIIM 00EM NP MHTPEBEHIINH, BKIIIOUBAIIN
CaMOCTOSITEITHO TPETHPAHE C PEAOBHU (PU3MUECKHA HATOBAPBAHUSI.
4. Haii-ronssm abconoTeH e(eKT BbpPXy MNpOMsHATa B TeJeCHaTa Maca MMaT WHTEPBEHIIUH,
BKJIFOUBAIY CAMOCTOATEIIHOTO MIPUJIaraHe Ha IUE€Ta C MHOTO HUCKO KAJIOPUKWHO ChIbPKAHUE.
Macmna mvkan

1. Cpenna aOcomioTHa KaJlOpHiHAa pENyKLHMs, ChUYeTaHAa C HHUCKOBBITIEXUIpPATHA IHETa INPU
TEpaIuy ChC CAaMOCTOSITETHO TPETUPAHE C TUETA.

2. HWHTepBajgHO TIJagyBaHE WM HUCKOBBIVIEXHJpAaTHA [UETa, ChUYETaHH C HATOBApBAaHUS OT
KOMOMHUpaH TUN (aepoOHH M CHIJIOBH) ChC CpelieH 00eM U cpellHa-BHCOKa WHTEH3MBHOCT 3-4
I'BTU CEIMUYHO NPH KOMOMHUPAHUTE UHTEPBEHIUH.

3. KomOunmpanu Qusnuecku HaTtoBapBaHUS (aepoOHM W CHIOBH) 3-4 MIBTH CEIMHYHO IIpH
CaMOCTOSITETH UHTEPBEHIINH C (PU3NUECKa aKTUBHOCT.

4. Haii-Bucok abcosoreH epeKT BbpPXYy pEeAyKIUsATa HAa MacTHaTa ThKaH MMa JHMETa C HHUCKO
BBITICXUAPATHO CBHABPKAHUE U CpEeleH EHEprueH AepUUUT, HE3aBUCHUMO OT JBUTATEIHATA
aKTHUBHOCT.

Obukonka na maauasma

1. HuckoBbriexuaparHa JAMeTa CbC CpeaHa peAyKUUs Ha TMPUEMAHUTE KaJIOpUUTE TIpPU
MHTEPBEHIIMU ChC CAMOCTOSATEIIHO TPETUPAHE C IPOMSIHA B XPAHUTEITHUS PEKHUM.

2. WHTepBajgHO TJaAyBaHE WM HUCKOBBIVIEXUJpPATHA JWETa, KOMOMHHUpPAHH C (PU3HUECKU
HATOBapBaHHUs OT aepoOEH U CHUJIOB XapaKTep ChC CPEIHA-BUCOKAa MHTEH3UBHOCT U TOJIsIM 00eM,
NpOBEXJIaHH 3-4 MTH CEAMUYHO NPU KOMOMHUPAHUTE HHTEPBEHLIUH.

3. ®wusuueckyd HaTOBapBaHUS, KOMOMHHUPALIN aePOOHU M CUIIOBU YIPAXHEHHUS C TOJSIM €JUHUYCH
o0eM, MPOBEXIaHH 4 IBTH CEAMUYHO.

4. Haii-ronsim aObcomoTeH epeKT BbpXY peayKIHsATa Ha OOMKOJKaTa Ha TaJWsATa MMa pelOBHATA
¢u3nvecka akTUBHOCT, MPOBEXKAaHA 2 MMBTH CEAMHYHO, 03 3HaUeHUE OT KOHKPETHHS i B WIN
OT NPUJIAraHUs XPAHUTEJICH PEKUM.

AKmuena menecna maca (MyCKyaiHa maca)

1. TIpu camMOCTOSATENIHU WHTEPBEHIIMU C MOJU(PHUIMPAHE HA XPAHUTEIHUS PEKUM, Hali-€(PEeKTUBHH
ca TUETUTE C BUCOKO ChIbPKAHNE HA OCNTHUYMHM I Ha BBITICXUPATH.

2. BucokoOenTpuHa IUeTa ChC CHIIHA KAJIOPUITHA PEAyKLUs NP KOMOWHUpPAaHU MHTEepBeHIMHU. [la
ce n30sATBa HUCKOMacieHata nueTa. CHI0BM HATOBapBaHUS ChC CPEIHA-BUCOKA MHTEH3UBHOCT U
4eCcTOoTa OT 2 IbTH CEMHUYHO.

3. CunoBM HATOBAapBaHHUS C YeCTOTa OT 2 IBTU IMPH CAMOCTOSTENHH Tepanmuu C (U3nvecka
AKTUBHOCT.

4. Haii-ronsim abcomoTeH eeKT BbpXY 3ala3aBaHeTo/TIOBUIIABAHETO HA aKTUBHATA TEJIECHA Maca
MMaT UHTEPBEHIIMHUTE ChC CAMOCTOSTEITHO PUJIaraHe Ha CUJIOBU (PU3UYECKH HATOBapBaHUSI.

Ha 6a3ata Ha u3BBpILICHHUS aHAIN3, KaTO Hail-e()eKTUBHU MO OTHOIICHHE HA pPEAyKLHUATA B
TeJecHaTa Maca, IpuApyKeHa ¢ OnaromnpusTHa TpaHc(opMalus B TEJECHHUS ChCTaB (HaMalsBaHE Ha
KOJIMYECTBOTO HAa AaJMIIO3HATa TBKAH, NPUAPYKEHO C IOBHUIIABAHE WJIM 3ala3BaHEe Ha TOBA Ha
MYCKYJIHaTa) IpU XOpa ¢ HAAHOPMEHO TETJIO U 3aTIBCTIBAHE, CE OUE€pPTaBaT UHTEPBEHIIUU ChC CIIEIHUTE
XapaKTEPUCTUKHU:

Tun quera: Huckosbpriexuaparsa

Kanopniina pecrpuxkuus: Cpensa

Tun Ha ¢pusudeckara akTuBHOCT: KoMOMHUpana — aepoOHa U CUIIOBA
O0eM Ha HaToBapBaHeTo: CpelieH eIMHUYCH U 001I]

HNHTeH3uBHOCT HA HaTOBapBaHeTo: CpeHa-BUCOKA

YecToTa HA HATOBAPBAHETO: 2-4 IHTH CEAMHYHO
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MN3BOJIU U ITPEITOPBKH

U3BOM

10.

XUNOKAOPUMHUAT XpaHUTENCH PEXUM (neTa) € BoJellaTa CTpaTerus NpH peayKIus Ha
TenecHata Maca. CaMOCTOSITETHOTO TpPETHUpaHE C PEeNOoBHM (DU3MYECKH HaTOBapBaHMA, Oe3
MaHHITYJIMpaHE Ha EHEPTHIHUS MPUXO/, HE JjaBa 3HAYMMHU PE3yJITaTH B Ta3U HACOKA.

IIpoMeHuTE B TENECHUTE Maca M CbCTaB HE ca JIMHEWHO IPONOPLMOHAIHO 3aBUCUMHU OT
MPOABDKUTETHOCTTA HA TIpUiIaraHata MHTepBeHIus. EpekTuBHOCTTa HA MHTEPBEHIIMUTE UMa IO
CKOpO BHUJ Ha OOTpaTHAa €KCHOHEHIMAaIHAa (PYHKLHUS C aCUMITOTHYHO HamalsBalla C BPEMETO
epexTuBHOCT. [1o Ta3zm mpuyrHa onTUMaiHaTa e()EKTUBHOCT CE JOCTHra B PAMKHUTE Ha HAKOJIKO
ceamuuu 10 3-4 mecena.

C Hail-cuiIHO M3pa3eH KpaTKOCPOUEH e(eKT MO OTHOIIEHUE Ha PelyKIMITa Ha TeJeCHaTa Maca €
PEKUM ChC CHJIHO OrpaHMuYaBaHE Ha KaJOpPHUHUS MpHeM (MHOTO HHMCKO KaJlOpHifHa IueTa).
JbArocpoyHo, obaue mog00eH POl MHTEPBEHIUS € HEYCIICIIHA, IOpaIy TPYIHOTO i MOHACSHE U
aJlanTAllMOHHUTE PEaKIK Ha OpraHu3Ma, KOUTO CUJIHO HaMassiBaT e()eKTUBHOCTTA H.
Penykuumsita Ha TenmecHata Maca M aJMIIO3HATAa THhKaH (BKJIIOUMTENHO, BHCLEpalHaTa) cCe
MOBIIMSIBA HAM-yCIIEIIHO OT JMeTa ¢ HUCKO ChAbp)KaHHE Ha BhriaexuapaTd. [loBumaBaHeTo Ha
OTHOCHUTEITHOTO OENTHhYHO ChIBbpPKAHME HAa (POHA HA 3alla3BaHETO HA €HepruiiHaTa CTOWHOCT Ha
XPaHUTEIHUS TPHEM, € CBBP3aHO ChC ChXPAHSIBAHETO MJIM MOBHIIABAHETO HA KOJUYECTBOTO HA
MYCKYJIHaTa ThKaH (OTHOCUTEIHO H/UIH a0COIIOTHO).

Jluetute, Mpyu KOUTO EHEPTUUHUAT NE(PUIMT e TIOCTHra 32 CMETKa Ha PeayLUPaHeTO Ha IpuemMa
Ha Ma3HUHM, HE JAEMOHCTpPHpAT BHCOKa €()EKTUBHOCT MO OTHOIICHHE Ha HOPMAJIM3HpPAHETO Ha
HUTO €/IMH OT IOKAa3aTeJITe Ha TEJICCHUTE Maca M ChCTaB.

Karo naii-ehekTnBHA Tepanus 3a peAyKLus Ha TelecHaTa Maca U aJMIo3HaTa ThKaH, Ha (JOHA Ha
ChbXpaHsBaHEe Ha MYCKyJHaTa Maca, ce odepTaBa KOMOMHHMPAHETO Ha XWIOKAJOpHiIHA TUeTa U
penoBHH (PU3MUYECKH HATOBApBAaHUs KaKTO OT aepoOEH IUKIMYEH TUIN, Taka U oT cuioB. [lo
OTHOIIICHHE Ha XapaKTEepUCTHHUTE Ha (hpu3nyeckara aKTUBHOCT, ONTUMAIHUAT MOAXOI € Ja ce
cleABa ‘‘37aTHaTa cpeda’ — CpeleH eOUHMYeH W obuy oOem, yMmepeHa uecTota oT 2-4
TPEHUPOBKU CEIMUYHO U CPEJHA IO BUCOKA MHTEH3UBHOCT Ha HATOBApBaHE.

Jlumara OoT MBXKKH TOJ JEMOHCTPUPAT IMO-TOJIEMHU BB3MOXXHOCTH 332 PEAYKIHS Ha TeJecHaTa
Maca M aJuIo3HaTa ThKaH (B aOCONIOTHH CTOMHOCTH) B CPaBHEHHE C TE3U OT IKEHCKH IpH
MHTEPBEHIIMHU, BKIIOUBAIIM CAMOCTOSATEIIHO TPETUPAHE C MOIU(DUIIPAH XPAHUTEIICH PEKUM.
Tepanuurte, BKIIOUBAIIM (U3NUYECKM HATOBAPBAHHUS OT pa3jIMyYeH THI, IPEIU3BUKBAT
TpaHchopMalyst B TEJNECHUS CHhCTaB (€AHOBPEMEHHO peaylHMpaHe Ha aJuIo3HaTa ThKaH M
MOBHIIIABAHE HAa KOJIMYECTBOTO HAa MYCKYJIHATa), KOATO € 3aHAYMTEIHO MO-CUIHO M3pa3eHa MpH
JIMIIaTa OT JKEHCKH I10JI B CPAaBHEHHE C T€3H OT MBIKKH.

[[Inpoko paznpocTpaHEHOTO B MOCIEAHUTE FOJMHU MHEHUE OTHOCHO BpeJaTa OT IOBUIICHUTE
MacTHU KPBBHU (ppakiy HamHpa CBOsI U3pa3 B CTPEMeEKa Ha M3CJIeAOBaTeNIUTe Aa MyOJInKyBaT
€IMHCTBEHO PE3yJITaTH, MOTBbPXKIaBaIlM Ta3u XUIloTe3a. B Hacrosmoro uscieasane, odbaue He
YCTAaHOBUXME KaKBaTO W Ja OWJIO CTaTUCTUYECKH JOCTOBEPHA BpPB3KA MEXIY NPOMEHHUTE B
TEJIECHUTE Maca U ChCTaB M KPbBHUS JUIUICH MPOPUIL.

Penymupanero Ha TenecHara mMaca M KOJMYECTBOTO Ha aJHMIIO3HATa THhKaH € CBBP3aHO ChC
3HAYMMHU OJIAarONPUSATHHU IPOMEHH B CTOMHOCTUTE Ha apTePHATHOTO KPBbBHO Haysirane. [logooHu
U3MEHEHHs MoraT Ja ObJaT TBHIKYBaHHM KaTo HMHIUPEKTEH MapKep 3a MOoJ00psBaHETO Ha
(YHKIMUTE Ha ChICYHOCHIOBATA CUCTEMA.
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INPEITIOPBKH

1. CrnenBa ma ce MpPeoOCMHUCTH MIMPOKO pa3lpOCTpaHEHATa CTpPATerds Ha TPETHpaHE Ha JMIara C
HaAHOPMCHO TCIJIO U 3aTIIbCTIABAHC C XHHOKaHOpHﬁHH TCpalru, KOUTO BKJIKOYBAT OrpaHHUYCH
MacTeH NpUeM M HHCKOMHTCH3MBHA aepoOHa (u3MuYecka aKTHBHOCT. Bmecro ToBa, na ce
HHTCPBCHHUPA C HUCKOBBITICXUAPATHU BHCOKOOEITHYHU JUCTH, KOM6I/IHI/IpaHI/I CbC CPCOAHO 10
BHUCOKO MHTCH3UMBHU CUJIOBH HATOBAPBAHUSA 2-4 mpTH CCIAMUYHO.

2. B wnauamoro Ha HHTCPBCHLIMUA, HACOUYCHA KbM PCAYKIUSA Ha TETJIOTO, CJICABA Oa CC IIOCTABU
HSKOJKOCEMHYHA JeTa C MHOTO HUCKO €HEPIUHHO ChIbpiKaHHe, CIIe KOETO Jla Ce NMPEMHHE
KbM KOMOMHHMpaHA Tepanus OT XUIMOKAJIOPUEH PEXUM U PEIOBHU (PU3HMUECKU HATOBAPBAHMUSL.

3. HpI/I JiMia OT KCHCKU ITOJI ¢ HAAHOPMCHO TCIJIO U 3aTIBCTABAHC CJICABA Aa CC IMOCTAaBsA aKIICHT
BBpXY NPAKTUKYBAaHETO Ha YIPAXHEHUs C TEKECTU 10 BpEME HAa MHTEPBCHLHUU 3a HaMaJsiBaHE
Ha TCIJOTO, IOpaad TOJCMUA HM IIOTCHLUAT 3a TpaHC(bOpMaL[I/ISI Ha TCICCHUA CBHCTaB.
[loBumraBaHeTo Ha KOJIHMYECTBOTO Ha aKTHBHATa TeJIECHA Maca MMa OCOOEHO 6HaFOHpI/IHTHI/I
MOCJICACTBUA BbpPXY Ka4YCCTBOTO HA KMBOT U YCIICHIHOTO NOAABPKAHC HA ITOCTUTHATATA TCTJIOBA
peayKIus.

4. YcnemieH Moaxo[ MpHU peAylpaHe Ha TeJecHaTa Maca M TpaHCc(hopMallisITa Ha TEIECHUS ChCTaB
IIpU JIIA ¢ HaJHOPMEHO TErjio M 3aTIbCTsABaHe Ou Oun crnupaioBuaHuAT: PenyBane Ha 3-4-
MCCCYHM HWHTCPBCHIUHU, CBCTABCHU OT XHHOKaHOpHﬁHH AUCTU C HUCKO BbBIIICXUAPATHO
CbAbpKaHNUC U PCAOBHU CHUJIOBHU HATOBApBaHHA C MMAy3W OT IO HAKOKO CCIAMMUIIH. ITo BpCEMC Ha
NpEeKbCBAHUATA, HUBOTO Ha (U3MUECKaTa aKTHBHOCT HE CJIEABAa Jia C€ TOHIKAaBa C 1IN
MIPEBEHIUS Ha HO-110 edekTa U ChbXpaHABAHETO HA MOOMIINTETA U KAUE€CTBOTO HA JKUBOT.

5. IlpenopbunTeNHO € KOHCTPYMPAHETO HA CXeMa Ha TOAMIIHA MEPHOAM3aLUs Ha (PU3HUECKUTE
HATOBAapBaHUs, 33 JIa CE MOAIbPKA MPOTPECHT B CIHOPTHHUTE MOCTHXKEHHS KaTO CPEICTBO HE
camo 3a TpaHchopMalus Ha TEJIECHHS ChCTaB, HO M 3a OJArompUsITHU ICUXO-TIOBEICHUYECKU
eeKTH.
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MPUHOCH HA JUCEPTALIMOHHUSI TPY /I (cnopex aBTopa)

1. TlpencraBeH e wu3depHareieH aHAJIW3 Ha e(QEKTHTE OT NpPUIAraHUTEe CHBPEMEHHHU
MHTEPBEHIIMH, HACOUEHU KbM TEIJIOBA PENyKLHUS INPU XOpa C HAaJHOPMEHO TEINO U
3aTIBCTSBAHE.

2. YcTaHOBEHM ca MapaMeTpHUTe Ha MOTEHIUAIHO e(EKTUBHUTE MHTEPBEHIIMHU 3a PEAYKLIUs
Ha TeJIECHaTa Maca IpU XOpa ¢ HaJHOPMEHO TEIJIO U 3aTIbCTABAHE KAKTO KPaTKOCPOYHO,
Taka U B ABJITOCPOYEH aCIEKT.

3. VYcraHOBEHM ca KOJIMYECTBEHO 3aBUCUMOCTUTE MEXIy IpWIaraHUTe Tepanuu 3a
peAyKLHs Ha TeJleCHaTa Maca U IPOMEHUTE B TapaMETPUTE HA TEIECHUS ChCTaB.

4. VYCTaHOBEHO € NpPEBB3XOJCTBO HA JUETUTE C HUCKO BBIVIEXUAPATHO ChABP)KAHUE HaJ
HUCKOMACJICHUTE JWETH 10 OTHOIIEHHEe Ha OJaronpusATHUTE MPOMEHU B TEIJIOTO U
[IapaMeTPUTE Ha TEJIECHUS ChCTaB.

5. Jloka3aHa e HEOOXOIMMOCTTa OT BUCOK JTHEBEH O€NTHYEH MpPHUEM 3a ChbXPAaHSBAHETO Ha
aKTHMBHATa TeJIECHA Maca [0 BpeMe Ha Tepaluu 3a peAyLrpaHe Ha TErIo0To.

6. YcTaHOBeHO € ONaroTBOPHTO BIHMSHHME HA YNPaKHEHHATA C TEKECTH B ChUYETAHUE C
MOJIXOAAIIA JUeTa 32 ChbXPaHABAaHETO HAa MYCKYyJIHaTa ThKaH, 0COOCHO MpH JHLATa OT
KEHCKH TI0J1.

7. Hoka3aHa e HeoO0XOIMMOCTTa OT NEepUOaU3alMsl, MOJO0Ha Ha Ta3u B CHOPTA, NPHU
UHTEPBEHLIMUTE 3a PEIyKLUs Ha TeJecHaTa Maca IpU XOpa ¢ HAaJHOPMEHO TErjao U
3aTIBCTSBAHE.

8. VYcraHoBeHM ca mMapaMeTpUTE Ha BHCOKOE(EKTHBHAa TMporpama ¢ (pu3HUEcKu
HATOBApBaHHUs, HE3aBUCMO OT KOHKPETHMS XApHUTENIEH PEXHUM, IPU MHTEPBEHLMH 3a
peAyKLHA Ha TeJlecHaTa Maca IIPU Xopa C HAJHOPMEHO TEIJIO U 3aTIbCTIBAHE.

9. PesynraTutre OT H3CIEABAHETO HE MOTBBPXKIABAT XHUIOTe3aTa 3a OJArompUATHOTO
BJIMSIHAE Ha PEeyKIHsTa B TEJIECHATa Maca BbpPXY JUIHUIHUS NPo(dUI HAa KPBBTA.
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INTRODUCTION

In recent years obesity has reached endemic proportions, especially in wealthy countries. For the Euro
area countries, the figures are as follows: between 36.9% and 56.7% of women and between 51% and
69.3% of men are overweight or obese. People with obesity are at particular risk of morbidity from
diseases with a high social impact such as type 2 diabetes and cardiovascular disease. Researchers'
efforts are aimed at developing a universal effective methodology (including diet and/or physical
exercise) to treat obesity. The effects of a variety of approaches to modelling energy intake and
expenditure were studied. At present, there is no consensus among researchers concerning the
parameters of a specific therapy for treatment of these conditions. The complexity of the problem is
further exacerbated by the difficulties associated with long-term maintenance of the achieved effect
(reduction of body mass), regardless of the specific applied methodology. The data are unequivocal that
a particularly negative effect on the successful reduction in body mass imposes the ensuing insufficient
adherence to the prescribed daily regime. The most frequent outcome of such interruptions is a yo-yo
effect and a progressive unhealthy change in body composition. The aim of this work is to bring some
clarity about the effectiveness of various body weight reduction therapies. It is particularly important the
effects of any intervention to be assessed not only on body weight but on the body composition too. It is
a well established fact that the health effects of weight reduction are achieved mainly by reducing
absolute and relative amounts of adipose tissue (both visceral and subcutaneous). For this reason, it is
especially important weight reduction to be reached at the expense of fatty tissue exclusively while
simultaneously spending (or increasing) the amount of lean body mass.

There are many different therapies, which control for energy intake and expenditure for weight
reduction. All of them seek to shift negatively the energy balance, manipulate everyday energy intake
and/or expenditure by different types of physical activity. With respect to the composition of the diets,
the variety of treatments is immense, but they can be differentiated into several large groups, depending
on their macronutrient contents. In the present study, we adopted that approach in studying
quantitatively the effects of different types of (hypocaloric) diets.

The diversity of applied physical activities is not so great. Most often aerobic type of exercise of
relatively high duration and low to medium intensity is used. Activities of anaerobic/strength or interval
type are rarely applied. In the present work, we grouped physical activities according to their type
(aerobic, anaerobic/strength and interval) and their parameters (volume, intensity and frequency).

We tried to assess the impact of various body weight reduction interventions on both body composition
parameters and blood lipid profile and blood pressure as an integral indicator of the status of the
cardiovascular system. Despite some contradictory scientific data on risk assessment of cardiovascular
disease based on these indicators in recent years, they still represent the common clinical practice. In
addition, we have analyzed quantitatively the relationships between the change in weight and body

composition and these parameters.
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AIM, OBJECTIVES, ORGANIZATION AND METHODOLOGY OF THE STUDY

Aim of the study

The aim of the study was to assess the effectiveness of various weight reduction interventions on
changes in body weight and composition and cardiovascular status in overweight or obese people using

meta-analysis and meta-regression analysis.

Objectives of the study

1. To establish the most effective type of intervention for body weight reduction.
To determine the impact of different types of interventions on changes in body mass and
composition depending on their duration.

3. To determine the quantitative characteristics of the most effective intervention for body weight
reduction.

4. To specify the most effective type of diet for inducement of favourable changes in body mass
and body composition.

5. To specify the type and parameters of the most successful physical activity therapy for reaching
positive changes in body mass and body composition.

6. To researrhc for gender differences in the effects of interventions for body weight reduction and
body composition changing

7. To study for realtionships between changes in body mass and body composition and blood lipid
profile.

8. To study for realtionships between changes in body mass and body composition and arterial
blood pressure as an indirect indicator of cardiovascular system status.

ORGANIZATION H A STUDY

The study was conducted in the period January - October 2018. The sources of information were the
publications on the subject from the database of the National Library of Medicine National Institutes of
Health USA (US National Library of Medicine, National Institutes of Health) for the last 10 years
starting from 01.15.2018. The raw data was extracted in the period of January - April 2018, and the data
analysis was conducted in the period of April - December 2018.

METHODOLOGY

Sources of information

The study was based on data from the National Library of Medicine National Institutes of Health
USA(US National Library of Medicine, National Institutes of Health). Reviewed and filtered by
keywords were studies published (randomized controlled and cross-randomized controlled) for the last

10 years starting from 15.01.2018 backwards. The keywords used were " weight loss" and "diet" -
19052 publications, "weight loss" and "exercise" - 6758 publications and all keywords together - 4262
publications. In addition, search results were filtered by subjects (people) and publication language
(English).
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Studied variables

We collected data on changes resulting from applied interventions in the following parameters:

1 Body weight (kg)

2 Waist circumference (cm)

3 Amount of visceral fat (kg or square mm)

4 Amount of body fat (kg)

5 Lean body mass (kg)

6 Indicators of lipid blood profile

total cholesterol (mg/dl);
triglycerides (m /dl);

high density lipoproteins (HDL-C) (mg/dl);

* low density lipoproteins (LDL-C) (mg/dl);

7 Systolic blood pressure (mm Hg)

8 Diastolic blood pressure (mm Hg)

The diets in the publications we analyzed varied in their parameters. We stratified the available data

according to the authors' own descriptions. Under this mechanism diets were arranged in the following

groups:

1.

2.
3.

7.
8.

Conventional (hypocaloric) diet (tracks only the energy value of food intake, without changing
its habitual composition).

High Carbohydrate Diet (irrespective of other macronutrients).

Low Carbohydrate Diet (irrespective of the content of other macronutrients) (classic ketogenic
diets are included here).

High Protein Piet (regardless of the content of other macronutrients).

Low Fat Diet (regardless of the content of other macronutrients) (Vegetarian and Vegan diets are
included here).

Intermittent fasting.

Diet with very low-calorie content (some of them of ketogenic type).

Low glycemic index diet (Mediterranean diet is included here).

The physical activities used were classified into the following groups based to their parameters:

1.

2.
3.

Aerobic activities - cyclical activities of different intensities. Some of the studies applied high
intensities and energy supply was partially switched to anaerobic mechanisms.

Anaerobic activities — resistance training (including own body weight).

Interval activities - interval type activities, including both cyclic and resistance exercises. In
some interventions, which used cyclical exercises, based on its parameters, the activity can be
classified as both interval and aerobic of high intensity. In such cases, we categorized the
activity based on the classification used by the authors of the study.

Combined application of aerobic and resistance activities.
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The intensity of the applied physical activities was classified into the following groups:

1.
2.
3.
4.

Low - Less than 50% of the maximum (for resistance exercise) or VO2max.
Average - 50-60% of the maximum (for resistance exercise) or VO2max.
Average to high - 60-85% of the maximum (for resistance exercise) or VO2max

High - over 85% of the maximum (for resistance exercise) or VO2max

Criteria for inclusion

In selecting the publications, we applied the following inclusion criteria:

1.

2.
3.
4

Randomized controlled or cross-sectional controlled studies.

Number of participants/sample size (n) - minimum 15.

Duration of the experiment - between 4 and 104 weeks.

Participants - overweight or obese people (body mass index, BMI> 25) over 18 years of age
without any chronic diseases, with the exception of type 2 diabetes or metabolic syndrome.

The results presented in absolute values of the differences and standard deviations or variances.
This requirement is imposed by the data processing requirements of meta-analysis (the software
we used).

The parameters of the applied therapies are accurately and precisely defined. For example, the
diet should be of a certain type and not a combination of different diets. The same applied for the
physical exercise — it had to be of a specific type - aerobic, resistance or a combination of both
types with precisely described parameters, not just some kind of physical activity represented by
its energy price.

Exclusion criteria

Publications meeting the following criteria were excluded from the meta-analysis:

1. Results presented with variation parameters (variance, standard deviation) of the initial and final
values of the variables.

2. Interventions aimed at achieving a specific change in the parameters - for example, a 5%
reduction in body mass. Such a way of presenting the results does not allow an assessment of the
magnitude of the effects of different therapies to be done depending on their duration, for
example. Instead, we included publications presenting the effects of the implementation of
specific interventions for a certain period of time.

3. Studies of subjects with different comorbidities (e.g., women with advanced osteoporosis) or
having undergone certain medical interventions (such as surgery for disc injury of cancers).

4. Meta analyses and reviews.

Retrieving data

For each of the variables, we used the difference in its values (before and after the intervention at a

confidence level of at least 95%) and its standard deviation. We excluded from the analysis

publications, where the results were presented with initial and final values. Since not all of the

publications report all the parameters we investigate, the total number of data collected is different for

each of them.

yiRes



Search in the database

The keywords used were " weight loss", "diet", "exercise", the last two separately and together. The

process is presented graphically in Fig. 13, 14, 15 and 16.

061y 6poit Ha U36paHHUTeE NYGJIMKALUHA
2008-2018(n=716)

I MeTa ananausu (n=83) I—

BKJIIOYBaHe B aHaJIku3a

I[ly6aukanmuu, oTTOBaApAILLH HAa KPUTEPUUTE 3a
nyéankanuu ( n=631)

TMy6auKauum, M3KJII0OYEeHH BIIOCJ/IeICTBHE,
nmopaay HeM3M'bJIHEHHE HAa KPUTEPUHUTE 3
npejacTraBssHe Ha pesyJstTaTuTe (n=192)

Iy6mKanuM, U3KJI0YEeHHU
BIIOCJIEICTBHE IIyG/JIMKALIUKU ITOpaaH
HeU3IT'bJ/IHEHHEe Ha USUCKBaHUATA 3a
KOHCTPYKIUATA U KOHTHHI€HTa Ha

ekcrnepuMeHTHTe (Nn=181)

_|

BKJIIOYEHH B aHaJHU3a
nyéankauum (n=212)

Fig. 13. Selection of the meta-analysis regardless of the type of interventions applied

I O61y 6poil Ha US6paHUTE II

yoaukanuu 2008-2018 |
3

(n=213)

I MeTa aHanusu (n=26) I—

C

llyG}lHKauHM, OTropapsAlM HaAa KpUTeEepHMHUTEe 3a
BKJIIOYBaHe B aHasinza ( n=185)

TNMy6MKanuM, U3KJIIOYEeHH BIIOCJ/Ie/ICTBHE,
nopaaM HeM3I'bJIHEHHE Ha KPUTEePHUHTE 3a
npeagcraBsiHe Ha pesyJsrTaTure (n=90)

—] Heu3mbJIHEHHEe HA U3NCKBaAHUATA
3a KOHCTPYKIHMATA U KOHTHHI€eHTa

IMy6anKany, U3KJII0O4YeHH
BrocJjieICTBHE nopaau

Ha eKcrnepuMeHTHTe (N=48)

BKJIIOUEHH B aHa/JIM3a Iy G/ KaLHHU
10 THII HA NpuJaraHuTe GUsHYIecKH

HaToBapBaHuA (N=49)

Fig. 14. Selection of the meta-analysis included in the self-employed physical exercise interventions
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061y 6poii Ha M3GPaHMTE My GANKALLHH
2008-2018(n=268)

I MeTa anaausu (n=33) I—

MNy6aukanuu, oTTOBAPSIIIHN HA KPUTEPHUHUTE 3a
BIUIIOUBaHEe B aHanuza ( n=235)

IMySankKanmum, USKJIIOYEeHH BOC/IeACTBHeE,
nmopajau HeHu3II'bJIHEeHHe Ha KpUTepuuTe 3a f—
npescrassHe Ha pe3sysaTaTuTe (Nn=78)

IySaMKauHuH, USKJIOYEeHH
BIIOCJIeICTBHE MOPaAN HEUSIT'bJIHEHH e
a M3BMCKBAHUATA 32 KOHCTPYKLMATA U

KOHTHUHIE€HTA HA €EKCIIEPHUMEHTHUTE
(n=71)

BKJIIOYEHH B aHAJIN3A Iy GJIHMKALMHU THII
npuJsjaraHa auera (n=86)

Fig. 15. Selection of meta-analysis included in meta-analysis
self-administered diet

O61 6poH Ha U36paHUTE NYyGJHUKALLUU
2008-2018 (n=235

IMeTa aHaJIN3H (n:24)|—

Ily6aukauuu, OTTOBAPALLHY HA KPUTEPpHUUTE 3a
BKJIIOUBaHe B aHasin3a (n=211

IMMy6auKanm, U3KJII0YeHHU
BIIOCJIEICTBHE, NOPAJAH HEU3IT'bJIHEHHE
Ha KPUTEPUHTE 3a NpeJcTaBsAHEe Ha
pesvararure (n=73)

IMy6iMKanmuy, U3KJIIOYEeHU
BHIOC/JI€ACTBHUE MOPaaH
HeU3I'bJ/IHEHHe Ha U3MCKBaHUATA 3a
KOHCTPYKIHUATA U KOHTHHIE€HTa Ha
exkcnepuMeHTHUTe (N=61)

BKJIIOUEHH B aHAJIN3a NYGJHKALUH 110 THIT
Ha npujaraHuTe GU3HYIEeCKH HATOBApPBaHUA
u auera (n=77)

Fig. 16 . Selection of meta-analysis included in the combined diet and physical exercise interventions
Assessing the risk of bias in individual studies

We have not performed a comprehensive analysis of the potential risks of bias of the results of the
analyzed publications. The reason is that such studies inevitably pose a high potential risk, with the
main sources being biases in the selection of participants, the application of interventions, and in the
implementation of the therapies by the subjects of the study (due to the impossibility of providing full
control unless the subjects are in an institution). Concerning the risk of masking the unfavourable results
by researchers, we believe that in the current sample of studies it is not different from the average for
clinical intervention studies.
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Evaluation of the heterogeneity of the results

In order to select properly the statistical methods of data processing, it is necessary to analyze their
heterogeneity. To a large extent, this procedure is formal because it is typically applied to determine
which linear model is more appropriate for analyzing available data — that of fixed or that of
random/mixed effects. The Fixed Effect Model assumes the sample as representative of all the
investigations conducted on the subject with respect to the parameters analyzed. On the other hand, the
model with random or mixed effects assumes the analyzed sample as a random one from the total
volume of conducted research. For this reason, the latter does not necessarily require a high
homogeneity of registered effects. If the fixed-effect model delivers credible approximations under
conditions of some heterogeneity for the analyzed sample of publications, then the mixed effect one
gives an idea of the mean effect (and its variance) of all the studies on the subject from which the
analyzed samples are a random sample. It is clear that the model with random or mixed effects would be
more informative for the variables we studied given the requirements for its implementation are met.
The results from two models coincide asymptotically when heterogeneity of data tends to 0. For these
reasons, we decided that for the type of the publications we analyzed the model with random and mixed
effects is more appropriate.

We followed two standard procedures for assessing heterogeneity:
1. The so-called 12 parameter is calculated. The values of this parameter determine what part of the

measured dispersion comes as a result of heterogeneity and what - as a result of random
processes. The large values of the parameter indicate a high level of heterogeneity of the sample.
Despite the fact that the exact border values of I? are generally a choice of the investigator, it is
assumed that the sample is highly heterogeneous if its values exceed 30%.

2. The level of (residual) heterogeneity is calculated - the so-called T2 parameter, using various
methodologies. Consequently, its values are used to determine the weights of the analyzed
publications in calculating model coefficients using the least squares method. The higher the
value of T, the higher the heterogeneity of the data. If 2 = 0 the points are absolutely
homogeneous and it is reasonable to use a model of fixed effects. (Note: This parameter is also
calculated when visualizing data in Forest plots. )

Determination of the overall average effect

When processing the results, we used R, metaphor-package, a free-access statistical software. We
determined the overall mean effect of all published publications using both linear regression models -
with fixed and random effects. The necessary assumptions for validity of the two are different. The
model with fixed effects assumes that the studied publications are sufficiently uniformly distributed.
They are treated as a sample and based on them the model makes conclusions on the actual impacts of
the interventions implemented. On the other hand, the random effects model alleviates the necessary
conditions by treating the analyzed studies as a random (replaceable) sample of the general population
of the database, thus allowing conclusions to be drawn on the effects of the therapies applied, regardless
of the high heterogeneity. Depending on the model, the software places different weights on the results
of the studies. In general, the rule requires representative studies (those with large effect sizes, low
variances, large sample volumes) to receive higher weights.

In addition to the statistical analysis, for a better visualization, the so-called Forest plots were built.
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They represent the results in terms of magnitude of the effects as well as the total mean values for the
entire sample for the two models tested. Each study is represented as a rhomb whose area is proportional
to the weight of the survey, which in turn is inversely proportional to its dispersion of the results. A
horizontal line is drawn around each rhomb, its length proportional to the scattering of the data. Two
rhombs are depicted at the bottom of the graph, each one reflecting the average overall effect according
to the two models. They have no horizontal lines, and instead, the width of each of them corresponds to
95 per cent its confidence interval. The vertical dashed line represents the neutral point (the average of
the results).

Evaluating the publication bias

This procedure is performed for checking for representativeness of the meta-analysis - have any
research that should be included in the database been omitted. The basic idea is based on the fact that if
a study uses a large sample and reports positive results, it has a much higher chance of being published
than when the results are not good or statistically insignificant. This phenomenon requires an analysis of
the potential publication bias to be performed.

The test is graphical, using the so-called "Funnel plots". The abscissa presents the effects of each study,
and the ordinate - some measure of the dispersion of the results (for example, variance or standard
deviation). In the absence of a publication bias, the graph would look like a funnel with a few points,
representing major studies with low variability of the results clustered around the neutral line and
smaller studies with results different than average and/or of high variability - scattered evenly on both
sides of the neutral line and funneling toward the base of the graph. Conversely, if there is a bias in the
publications, it is expected some of the quadrants at the base of the funnel to lack any points. In this

way, the conclusions are entirely based on the visualization of the results.
Testing for meta regression relationships

Depending on the results of the data heterogeneity analysis, meta regression tests are carried out for
relations between studied variables by subgroups. They are stratified by different parameters: type of
diet, type of physical activity, sex, intensity, frequency and volume of physical activity, calorie
restriction, etc.

To determine the meta-regression relations between the variables we studied, we used a mixed-effects
model. It could be interpreted as a generalization of all linear meta-regression models that are applied in
practice. A fixed effect is included and random effects are described by additional moderator variables
(additional variables, which attempt to explain maximum of variance in the results). This estimates the
extent to which moderators included in the model influence the established average effect.

The coefficients are calculated in two stages. Initially, the amount of residual heterogeneity was
determined. Then the model coefficients are calculated - the mean (or base) and the moderator variables
using the weighted least squares method.

Once the model parameters are determined, the confidence intervals of the coefficients (assuming a
normal distribution) are also calculated. A general test of the null hypothesis is performed testing for
lack of dependence (excluding the base). Where there is a reason to question the assumption of
normality, an additional test for the null hypothesis is performed. In the present work, we assumed
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Gaussian distribution of coefficients, mainly due to the fact that the variables concern morphological
characteristics of the human body and it is well known that their distribution is if not normal, at least
with short enough tails not to contradict the assumptions of normality. The information from the test is
transfered in the value of the coefficient Om . Most generally, when its values are high, the null
hypothesis has to be rejected.

The software calculates yet another coefficient - that of the residual heterogeneity test Qe . Its
statistically significant values are evidence that probably some additional moderators (other than those
represented in the model) have influenced the results.

Moderator variables

In the present study the analyzed dependent variables were as follows:
1. Change in body mass in kilograms.
2. Change of waist circumference in centimetres.
3. Change in the absolute amount of adipose tissue.
4. Change in the absolute amount of lean body mass.

We used the following independent and moderator variables (alone and in combination):

1. Type of intervention - diet, physical activity and combined interventions.

2. Energy content of diets - low - below 800 kcal/day; moderate - between 800 and 1600 kcal/day
and high - over 1600 kcal/day.

3. Percentage of calorie restriction - low - 20% below the energy balance; moderate - between 20%
and 30% below the energy balance and high - over 30% below the energy balance. (Note: In
different publications, theoretical values of energy balance are determined by various methods.
In this paper we accepted these approximations were correct and did not question the
subsequent calculation of the percentage of restriction).

4. Absolute energy deficit - low - up to 500 kcal/day energy deficit; moderate - between 500 and

1000 kcal/day energy deficit and high - over 1000 kcal/day energy deficit.

Duration of intervention in weeks.

Type of physical activity - aerobic, resistance, aerobic and resistance combined, and interval.

7. Total volume of physical activity weekly - low - less than 90 minutes; moderate - between 90
and 180 minutes and high - over 180 minutes.

8. Volume of a single training session - low - less than 30 min; moderate - between 30 and 60 min
and high - over 60 min.

9. Intensity of physical activity - low - less than 50% of 1RM (for resistance training) or VOymqy;
moderate - between 50% and 60% of 1RM (for resistance training) or V0,,,4,; moderate to
high - between 60% and 85% of 1RM (for resistance training) or V0,4, and high - over 85%
of 1RM (for resistance training) or V 0,4z

10. Weekly frequency of physical activity - from 2 to 7 times per week.

11. Type of diet - conventional, high-carbohydrate, low-carbohydrate, high protein, low fat,
intermittent fasting, low-calorie, low-glycemic diet.

12. Gender of study subjects - female, male and combined groups of both sexes.

SN

Regression relations

In order to establish relations between changes in body composition parameters and those in the lipid
profile and arterial blood pressure during weight reduction interventions in overweight and obese
people, we used the linear regression method with available meta-analysis results. The model calculates

a regression coefficient, a base, and a random noise variable. In the current work, we did not calculate a
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base coefficient, due to potential ambiguities in interpreting it. This approach facilitated the assessment
of the pure influence of the independent variables on the dependent one.

It should be noted that such an approach could only be used to gain an overall overview of available
trends but not to reach quantitative conclusions or to make recommendations based on the data. The
results of the blood tests are presented in different units in different publications, and therefore, the
application of the standard model of mixed effects, in this case, is not applicable. For these reasons, we
presented the data as effect sizes and on the basis of this transformation, we performed a linear
regression. In fact, the mixed effects model we used in the meta analysis also works with effect sizes.
The difference between it and this naive approach is in the weights the model assigns to the various
studies (mainly on the basis of their variability parameters). As dependent variables, we used the same

parameters as in the meta-regression models:
1. Change in body mass in kilograms.
2. Change of waist circumference in centimetres.
3. Change in the absolute amount of adipose tissue.
4. Change in the absolute amount of lean body mass.

We used the parameters of blood lipid profile and arterial blood pressure as independent variables:
1. Low-density lipoproteins.

High-density lipoproteins.

Triglycerides.

Total cholesterol.

Systolic arterial blood pressure.

Diastolic arterial blood pressure.

AT

RESULTS AND ANALYSIS
HOMOGENEITY OF THE PUBLICATIONS

To estimate the homogeneity of the analyzed studies, we conducted heterogeneity tests on the studied
variables of the general sample, as well as by strata - diet, physical activity and the combination of both.
Due to the limitations imposed by the autoreferate format, we will only present a homogeneity analysis
of the general sample of publications. The other strata are examined in detail in the dissertation work.

General sample

Due to the large number of studies that have been analyzed, it is not possible to present Forest plots and
therefore we will confine ourselves to analyzing numeric data only. Table 3 shows the homogeneity
tests parameters of the general sample of studied publications. Expectedly, a high level of heterogeneity
is established for all parameters. The possible cause is that the interventions varied a lot (different types
of diets and physical activities) and accordingly, the effects measured are also of a great variety. Such
conclusions make it necessary to investigate the heterogeneity of data by stratifying by interventions.
The results of arterial blood pressure are most homogeneous. Regardless of the high dispersion values,
such data would enable to draw specific conclusions on the effectiveness of the investigated weight
reduction interventions with respect to cardiovascular changes. Both weight reduction and physical
activity (either alone or in combination) have a beneficial effect on these variables. The reported mean
effect sizes in the blood pressure exceed 4 mm Hg. Considering the relatively short duration of the
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experiments (most of them up to a maximum of 1 year), those results are impressive, especially in the

light of prophylaxis of cardiovascular disease.

Table 3. Heterogeneity of the results of the analyzed publications by studied indicators

Variable Effect size Heterogeneity
Body weight -5.61 95, 9%
Waist circumference -4.85 77, 6%
Adipose tissue -4.50 92, 7%
Lean body mass -0.79 86, 6%
LDL-C -0.33 74, 1%
HDL-C -0.01 * 69.0 %
Triglycerides -0.32 78, 1%
Total cholesterol -0.57 74, 9%
Systolic blood pressure -6.75 64, 3%
Diastolic blood pressure -4.49 61, 8%

‘Note: * indicates statistically insignificant data
Yy 8

Body composition parameters (body mass, waist circumference, visceral fat, fat and lean body mass)
show high levels of heterogeneity. An interesting fact is that, the changes in active body mass are close
to 0 while those of all other parameters have restively high values (despite the wide variety of
interventions used). For example, such a phenomenon would not be unexpected when applying physical
exercise therapy alone. Considering that in the general sample the greatest portion of the studies
concerns hypocaloric diets of different types, it would be logical the lean body mass to be reduced in
concert with the adipose tissue. One possible explanation for this phenomenon is that probably the most
representative surveys include the use of physical exercises. A similar hypothesis is confirmed to some
extent by the relatively lower values of the heterogeneity in lean body mass (86, 6%). Preserving active
body weight in regimens aimed at weight reduction is one of the major concerns for healthcare
professionals. For these reasons, it is important to pay attention to the composition of the lost body
mass, not just its quantity, as a major factor of health status and quality of life.

The heterogeneity in blood lipid profile parameters changes are high, but their mean values in both
models are close to zero. HDL-C values are of special interest where the differences are not statistically
significant. It is very likely that the great variety in the duration of the analyzed experiments is the cause
of such counter-intuitive results, which contradict, to a certain extent, the expected favorable health
effects of weight loss.

In conclusion, in our opinion, regardless of the established heterogeneity of the collected data on all the
studied parameters, the database is suitable for meta-regression analysis. Moreover, the contingents
examined have similar anatomical and physiological characteristics. The heterogeneity of the general
sample is a result of the random nature of the effects of the interventions on the body. The wide variety
of interventions that are included in this general sample additionally contributes to the scattering of the
results. The analysis of the data by subgroups refined the information, and confirmed in general our

choice to use a model with random effects in the meta-regression analysis.

KN



PUBLICATION BIAS

The next procedure is aimed at checking the exhaustiveness of the content of the meta-analysis -
whether the analyzed sample of studies is sufficiently complete or important publications are missing
from the analysis. Such verification is necessary due to the existence of some peculiarities in the process
of publishing the results of scientific experiments in specialized journals. For example, the likelihood of
a study to be published rises, if the studied sample is big and results are positive (or expected or
supporting some popular hypothesis). Experiments with smaller samples and indefinite results are
published less frequently. Thus, in a meta-analysis, exists a risk of examining only selected studies - the
so-called publication bias, while the reasons for such a phenomenon are different.

Fig. 29 - 38 represent the funnel plots of the variables studied. Due to the limitations imposed by the
autoreferate format, we will only show the plots of the general sample of the analyzed publications.
Strata by types of interventions are detailed in the dissertation.

In fig. 29 is shown a funnel plot of the results of the analyzed studies on the change in body mass index.
At a first glance, there is no serious bias in the publication. In general, publications provide more data
with high negative values (to the left of the neutral line). The bulk of them, however, is placed in the
lower left quadrant of the graph — these are studies with large dispersions in the results. In turn,
experiment data with low standard deviation values (upper part of the graph) are almost evenly
distributed around both sides of the neutral line. For all those considerations, in our opinion, there is no
significant bias in the published results on this parameter.

Similar are the findings in the graph analysis for the changes in the absolute amount of fat tissue - fig.
30. Studies with small variabilities are evenly distributed around the neutral line, and those with high
standard deviations prevail at the bottom left of the graph. There are also some results with a large
(negative) results and low variability values that are missing on the right side of the neutral line. This
finding could be considered evidence of some bias in publications, but in our view, due to the relatively
small number of extreme points, we can assume that the meta-analysis of this parameter does not have a

serious publication bias.

Standard Error

Fig. 29. Funnel plot of the results of the analyzed studies on the change in body mass index
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Standard Error
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Fig. 30. Funnel plot of the results of the analyzed studies on the indicator change in the absolute
amount of adipose tissue

In the waist circumference data, there is no evidence of serious bias in the publications too (fig. 31 ).
Similarly to previous parameters, in the studies with larger variability in the results (the lower part of the
graph) there is a certain accumulation of points to the right of the neutral line, but on the other hand, in

experiments with more definite results (the upper part of the graph) the distribution is largely uniform.

Standard Error
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Fig. 31Funnel plot of the results of the analyzed studies on the change in the waist circumference

In fig. 32 is presented a funnel plot of the results of the analyzed studies on the change in the amount of
lean body mass. Obviously, there is a uniform distribution around the neutral line in the studies with low
variances. Even data with large standard deviations (middle and lower parts of the figure) lie almost

close to the neutral line. There is no clear evidence of bias in publication.

Standard Error

Fig. 32. Funnel plot of the results of the analyzed studies on the indicator change in the quantity of

the lean body mass
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In some of the following graphs, we will present the scattering in lipid blood profile results. It should be
mentioned that data on these parameters is not reported in unified metrics. For that reason, it is possible
for some of the figures to establish points with extreme values of effects and standard deviations.

In fig. 33 is shown the funnel plot of LDL-C. There is definitely strong evidence of serious publication
bias. The vast majority of the results are located on the left side of the neutral line (which almost
coincides with the neutral line). Obviously, a high heterogeneity in the database for LDL-C, coupled
with a publication bias does nor allow reaching to definitive conclusions regarding the effects of
interventions for weight reduction in overweight and obese people in this parameter. Our attempt to
quantify reductions in low-density cholesterol levels is quite justified - high concentrations are
considered a risk factor for atherosclerotic vascular changes with all their negative health consequences.
Considering that the studies we analyzed do not present serious bias in the results for body composition
and mass, it is likely that much of the experiments, which provide data on the lipid profile of the blood,
are only those, which reached favourable results. This tendency is largely preserved with the other

parameters of the lipid profile.
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Fig. 33. Funnel plot of the results of the analyzed studies on changes in LDL-C

Fig. 34 shows the funnel plot of HDL-C. The striving of researchers to publish positive results is also
expressed here. Although not as obvious as in the previous parameter, the graph shows a clear bias in
the publications - most of the results are located on the right side of the neutral line.

Standard Error
0

Fig. 34. Funnel plot of the results of the analyzed studies on changes in HDL-C
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The above-mentioned tendency to publish only the favourable results is particularly pronounced in the
last two parameters of the blood lipid profile — triglycerides and total cholesterol concentrations (fig. 35
and 36). Both graphs show an almost complete grouping of published results to the right of the neutral

line, regardless of the quality of the experiments performed.
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Fig. 35. Funnel plot of the results of the analyzed studies on changes in the concentration of

triglycerides

Fig. 36. Funnel plot

concentration
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of the results of the analyzed studies on changes in total cholesterol

Changes in arterial blood pressure resulting from the application of body weight reduction
interventions are shown in fig. 37 and 38. Both parameters show some evidence of publication bias, but
certainly not as pronounced, as in the results of the lipid profile of blood. In our opinion, the hypothesis

of a lack of significant bias in the publication can be accepted.
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Fig. 37. Funnel plot of the results of the analyzed studies changes in systolic arterial blood pressure
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Standard Error

Fig. 38. Funnel plot of the results of the analyzed studies on changes in diastolic arterial blood
pressure

When stratifying the data by type of applied interventions, we analyzed the differnces in only four
parameters - body mass, waist circumference, absolute amount of adipose tissue and absolute amount of
lean body mass. The main reason not to analyze the data concerning changes in blood lipid profile and
blood pressure are the small number of available studies by strata and the use of different metric units
(for the parameters of lipid profile) for different publications.

METERREGRESSION REALTIONS

Due to the limitations imposed by the format of the autoreferate, we will only present the meta-
regression relations in the changes in body mass. The other parameters are detailed in the dissertation.

METERREGRESSION RELATIONS IN BODY MASS

Changes in body mass table depending on the type of regime applied

Table 7

Intervention Value SE Z P Low High
Diet (base)

-7.07 0.46 | -15.47 | <0.0001 | -7.97 -6.18

Diet + phys.
activity

Phis. activity 4.39 0.77 | 5.73 | <0.0001 2.88 5.89

-0.06 0.65 | -0.09 0.92 -1.33 1.20

Legend: SE - standard error, p - statistical significance; Low - confidence interval - lower limit; High -

confidence interval - upper limit.

The residual heterogeneity established in these two parameters was 12.92 % and 91.14%, respectively.
Such values are largely expected given the heterogeneity of the studies under consideration - we
controled neither for type and for parameters of the diets applied nor for the characteristics of the
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physical activities used. The high value of the coefficient Qm, p <0.0001, gives us reason to reject the
null hypothesis for zero values of the coefficients of the model. The p value of the second factor (diet +
phys. activity), however, is 0.92, which means that the cumulative effect of a hypocaloric diet and
physical exercise (over that of a diet alone) on the change in body mass is negligible (-0.06 kg) and
statistically insignificant (table 7). On the other hand, the high value of the coefficient Qe is evidence
that there may be other variables (which are not included in this model) that affect changes in body
weight. The effect of the application of some form of physical activity alone on weight change is
defined as the sum of the effects of the first and third variables - -7.07 + 4.39 = -2.68. This is the
average change in body mass (in kilograms) for such interventions. It is expected for it to be lower in
comparison with the use of a hypo-calorie diet alone but, nevertheless, the established effect is of high
statistical significance.

Changes in body mass depending on the absolute energy intake

The results of the applied meta-regression model are presented in table. 8. The coefficients used refer
to the rate of caloric intake and are coded as high, moderate and low. A high-calorie diet denotes a daily
intake of over 1600 kcal per day, a moderate one of between 800 and 1600 kcal per day and a low such
of less than 800 kcal per day.

Table 8
Calorie intake Value SE 7 P Low High
Moderate (base) 576 110 | -522 <0001 -7.92 -3.60
High -3.04 215 | -141 | 015 -7.24 1.16
Low -4.62 1.87 | -2.46 0.01 -8.31 -0.94

Legend: : SE - standard error, p - statistical significance; Low - confidence interval - lower limit; High

- confidence interval - upper limit.

The magnitude of the residual heterogeneity measured by the two parameters was 25.63 % and 93.94 %,
respectively. Those heterogeneity values are high and reflect the diversity of the publications. The
magnitude of Qm with a significance of p=0.038 requires the rejection of the hypothesis for zero values
of the model coefficients. The values of the second parameter (high caloric intake - p=0.15), however,
mean that the effects of the application of a high calorie intake is not statistically significant regardless
of the high value of the effect. The model measured a greater effect on body weight reduction compared
to diets of moderate calories: -5.76 -3.04 = -8.80 kg vs. -5.76 kg. At first glance, such a finding is
unexpected, at least because it contradicts the law of mass and energy conservation. However, it should
be borne in mind that high-calorie diets analyzed include the strata of interventions involving the
application of physical exercise that consumes additional energy. In addition to this, not all of the
studies on the influence of physical activity on body mass change include isocaloric regimens (many of
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them use hypocaloric ones), so the established distribution of effects from studied diets does not seem
so unexpected.This finding should not be confused with the fact that the impact of a high-calorie diet is
insignificant - the verification of this hypothesis requires additional tests. On the other hand, high values
of the coefficient Qe indicate that may be other variables (which we have not included in this model)
that affect the change in body mass exist. Expectedly, the effect of the application of a highly restrictive
regimen is the greatest - -5.76 -4.62 = 10.38 kg.

Changes in body mass depending on the relative reduction in caloric intake

The reason to look at three different calorie parameters, namely absolute reduction, relative reduction
and absolute amount of reduced calories, is that different studies use one of these methods. In table 9
we present the results of the meta-regression model with the relative reduction in energy intake. The
indicator is coded as follows: 20% below the theoretical energy balance as low; between 20% and 30%
restriction — as moderate and over 30% restriction — as high.

The results outline some interesting features of the impact of this parameter on body mass change. First
of all, similar to absolute calorie intake, relatively moderate energy restrictions are more effective than
high ones. And not only that - they achieve the highest values of body mass reduction of the three values
tested. This fact, combined with the lack of heterogeneity and the non-significant values of the
coefficient Qe in the residual heterogeneity test, are indicators of a very good fit of the model to the
available data. This finding is naturally also evident in the high statistical significance of the established
coefficients of the model.

Table 9
Calorie restriction .
Value SE Z P Low High
Moderate (base)
-8.07 0.27 | -28.92 | <0.001 -8.62 -7.52
High 2.79 0.86 3.24 0.0012 1.10 4.48
Low 1.91 0.67 2.84 0.0044 0.59 3.23

Legend: : SE - standard error, p - statistical significance; Low - confidence interval - lower limit; High

- confidence interval - upper limit.

The value of the coefficient Qm is 6.56 with a significance of p=0.0003, which necessitates the rejection
of the hypothesis of zero values of the coefficients of the model. On the one hand, all these findings,
taking into account the small number of studies included (k = 14), can be interpreted as achieving a very
good match between the model and the data. On the other hand, such compliance may in most cases also
be a result of overfitting. In our opinion the first scenario was realized here. It should be borne in mind
that the calculated heterogeneity indicators are random variables themselves and as such their average
values have their own dispersion indicators (not presented here). Their research requires an additional

statistical analysis not present in the arsenal of this paper.
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Changes in body mass depending on the absolute amount of energy reduction

We used the following coding for this paramter: a restriction of less than 500 kcal per day under the
theoretically defined energy balance - low; a restriction of between 500 and 1000 kcal - moderate and a

restriction of over 1000 kcal - high ( table 10 ).

Table 10
Energy reduction .
Value SE Z P Low High
Moderate (base) -8.38 0.61 -13.66 | <0.001 -9.59 -7.18
High 2.39 1.78 1.33 0.18 -1.11 5.89
Low 1.86 0.75 247 0.01 0.38 3.33

Legend: SE - standard error, p - statistical significance; Low - confidence interval - lower limit;, High -

confidence interval - upper limit.

The magnitude of the residual heterogeneity established by the two coefficients was 9.59% and 88.47%.
The heterogeneity is high and reflects the diversity of the published publications (a total of 101 for this
parameter). The established value of the coefficient Qm is 6.58 with p=0.037 and requires the rejection
of the hypothesis for zero values of the coefficients of the model. The lack of statistical significance in
the estimation of the second factor (high-calorie restriction - p=0.18 ), however, means that the
superimposition of the effects of energy reduction, regardless of the high value of the effect (-5.99 kg),
is not statistically significant. This finding should not be confused with the fact that the impact of a diet
with high-calorie restriction is insignificant - the verification of this hypothesis requires additional tests.
On the other hand, the high value of the coefficient was Qe proves that may be other variables (which
are not included in this model) exist, which affect changes in body weight in the studied interventions.

It is interesting that moderate energy diets are the most effective in reducing body weight. Here we find
evidence to confirm the hypothesis that during too restrictive diets the body manages to mobilize
different mechanisms of adaptation aimed at neutralizing the impact of dietary deficiency. Naturally, the
values of the coefficients depend on the specific thresholds for differentiation between restrictions of
different sizes. However, the aim of the present work is not to reach specific metric dependencies, but
rather to outline the directions of influence of different combinations of diets and physical activities on
the parameters of the body composition.

Changes in body mass depending on the duration of the intervention

Here we analyzed the impact of the duration of intervention on changes in body mass, regardless of its
specific type - diet, physical activity, or combined application of both. The duration is shown in weeks
(table 11 ).

Table 11
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Parameter .
Value SE Z P Low High

Duration -0.18 0.01 | -12.30 [ <0.0001 -0.21 -0.15

Legend: SE - standard error, p - statistical significance; Low - confidence interval - lower limit; High -
confidence interval - upper limit.

The residual heterogeneity estimated by the two methods was 29,70% and 95,98%, respectively.
Similarly to the other analyzes, such heterogeneity is quite high and probably reflects the variety of
methodologies in the studied publications (a total of 190 in this parameter). In addition, the high values
of Qe demonstrated that the inclusion of additional variables would probably increase the accuracy of
the model and would reduce unexplained variability.

The meta-regression coefficient is -0.18 and the statistical significance is extremely high. Since the
duration of therapies is reflected in weeks, these results mean that according to the model, each
additional week (regardless of the particular type of the event) is associated with an average weight
reduction of 0.18 kg. Naturally, these values are average, and in the stratification of the database by
duration or type of therapy, a much more specific picture of the optimal duration of a particular type of
intervention could be obtained.

Changes in body mass depending on the type of physical activity

In table 12 we present the relations between changes in the body mass and specific type of physical
exercise, and in the model, we included the coefficients of the effects of different types of physical
activity. The indices of residual heterogeneity are high - 12.49% and 90.76%. The calculated value of
the coefficient Qm is statistically significant, which necessitates the rejection of the zero coefficient
hypothesis of the model. The last two coefficients concerning combined diet and strength and aerobic
exercise and combination of diet and interval type load are not statistically significant. Regardless of
that, the standard error and the size of the confidence intervals for almost all coefficients (except for the
first two) are relatively large - an indicator of the strong scattering of data around the average. At the
same time, the high values of the coefficient Qe are evidence of the existance of additional variables in
the model affecting the dependent variable.
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Table 12

Type of intervention :
Value SE Z P Low High
Diet (base)
-7.06 0.45 | -15.67 | <0.0001 -7.94 -6.17
Aerobic
3.72 0.83 4.44 <0.0001 2.08 5.36
Aerobic + strength
5.30 2.52 2.10 0.03 0.35 10.24
Interval
5.63 1.75 3.22 0.001 2.20 9.06
Resistance
7.92 2.24 3.53 0.0004 3.52 12.31
Diet + physical
.. -8.66 239 | -3.62 0.0003 -13.35 -3.98
activity
Diet + aerobic
5.41 2.57 2.10 0.03 0.37 10.45
Diet + aerobic and
. 1.47 3.60 0.41 0.68 -5.58 8.53
resistance
Diet + interval
5.97 3.35 1.77 0.07 -0.60 12.56

Legend: SE - standard error, p - statistical significance; Low - confidence interval - lower limit; High -

confidence interval - upper limit.

Regarding the calculated values of the coefficients, we found that the inclusion of physical activity into
a hypocaloric diet decreases the reduction of body weight regardless of its specific type. This effect is
most pronounced in strength/resistance exercise where the model calculates that body weight even
increases - the sum of coefficients gives a net change in body mass of -7, 06 + 7.92 = 0, 86 kg. At first
glance, such a finding is perplexing, but it should be borne in mind that the surveyed database includes
therapies, which apply both physical activity alone and combined with a diet. Interventions with
physical activity alone (often) did not control for energy balance, while others estimated the energy
balance theoretically. It is well known that the control of the energy balance is difficult to achieve in
ambulatory conditions, and probably in many of the studies in this area, the deficit was smaller than the
theoretically determined. To this we should add the changes in the body composition (towards the
increase of the absolute and the relative amount of the muscle mass) as a result of the intervention with
physical exercise, this effect being most pronounced in resistance and interval training. The net result of
such transformations is the reduction in the effect of the intervention on body mass reduction as a result
of the parallel decrease in the amount of adipose tissue and the increase in muscle mass (which, because
of its higher density, weighs more than fat per unit of volume). Often the end result is a small reduction
or even retention of body mass and a significant decrease in body volume. Based on the model, these
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processes are least likely to unfold in aerobic-type treatments (table 12).

In order to fully clarify the problem, we have included the last 4 factors that determine the effects of
combined exercise and diet. Adding a diet to a regimen with physical activity (strength exercise is the
base) resulted in a weight loss of 8,66 kg. Interestingly, incorporating a diet into an aerobic-type of
activity increases the effect on body weight reduction at least, compared to other types of activity. The
probable cause of this is rooted in the effects of aerobic stress on the body. It is known that aerobics
imposes the same type of stress on the body as starvation. Therefore, adding to a diet a regime of
aerobic exercise just deepens the energy restriction, without causing concomitant changes in body
composition. At the same time, the excessive increase of an energy deficit causes adaptation reactions
aimed at limiting the reduction in body mass. The net effect of overlapping these processes is the likely
cause of the low impact of aerobic exercise on weight loss in combined interventions.

The last two factors are not statistically significant, but they could nevertheless provide guidance for
assessing the effects of adding a diet to a regimen of physical activity. Combining aerobic and strength
training with a diet is a very effective approach to reducing body weight. Such combination, however,
reduces to some extent the effect of strength training on changes in body composition. This is the main
reason for bodybuilders to avoid aerobic exercise during competition period. Concerning the interval
training, expectedly in this subgroup, the effect is least pronounced, probably due to the above-
described tendencies in body mass changes.

Changes in body mass depending on the type of diet

In table 13 we present the changes in body mass depending on the particular type of diet applied, and in
the model, we included a calculation of the effects of adding physical activity to the daily regimen.

The residual heterogeneity calculated with the two parameters is high - 12,20% and 90,30%. The value
of the Qm with a significance of p <0.0001 necessitates the rejection of the zero coefficient hypothesis
of the model. The last two coefficients concerning combined diet and strength and aerobic exercise and
a combination of diet and interval type training are not statistically significant. On the other hand,
regardless of statistical significance, the standard error of almost all coefficients (except for the first
two) is relatively large and indicates a great spread of data around the mean value. The same conclusion
imposes the size of the confidence intervals. At the same time, the high values of the coefficient Qe
indicate a potential existence of additional variables influencing the accuracy of the model.

The effect of an application of physical activity alone on changes in body mass is -2.68 kg. The most
potent (and statistically significant) additional effect was found in VLC (K) - -9.64 kg. The weakest
(and insignificant) effect is that of LG. Generally, most of the calculated coefficients in the model are of
low statistical significance and therefore we will refrain from specific conclusions and will limit
ourselves to outlining only the likely trends in the effects of different interventions. The low-carb diet,
for example, is of particular interest. Its effect is approximately twice as great as the low-fat diet.
Considering the conventional practice of recommending low-fat diets (both for weight reduction and for
improving overall health status), this fact deserves further research - for example, by analyzing the
effect of the diet on body composition.
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Table 13

Type of intervention :

Value SE V4 P Low High
Phys. activity (base)

-2.68 0.59 | -4.47 | <0.0001 -3.85 -1.50
HC -4.67 1.66 | -2.80 0.005 -7.94 -1.40
HP -3.75 1.15 | -3.24 0.001 -6.03 -1.48
IF -2.93 1.54 | -1.90 0.056 -5.96 0.08
LC -5.58 1.81 | -3.08 0.002 -9.14 -2.03
LF -2.76 1.67 | -1.65 0.09 -6.04 0.51
LG -2.34 1.67 | -1.40 0.16 -5.61 0.93
VLC (K) -9.64 1.61 | -5.97 | <0.0001 -12.80 -6.48
C -4.14 1.02 | -4.03 [ <0.0001 -6.16 -2.13
Diet + phys. activity

-0.22 1.01 | -0.21 0.82 -2.20 1.76
HC + phys. activity 1.47 2.32 0.63 0.52 -3.08 3.38
HP + phys. activity

-0.28 1.87 | -0.15 0.88 -3.95 3.38
IF + phys. activity

-0.15 438 | -0.03 0.97 -8.75 8.43
LC + phys. activity

-2.42 2.64 | -091 0.35 -7.59 2.75
LF + phys. activity

-2.62 276 | -0.94 0.34 8.04 2.79
LG + phys. activity

1.90 3.11 0.61 0.54 -4.20 8.02

Legend: SE - standard error, p - statistical significance; Low - confidence interval - lower limit;, High -
confidence interval - upper limit; HC — high carbohydrate diet; HP- high protein diet; I[F — Intermittent
fasting;, LH - low carbohydrate diet; LF - low-fat diet; LG - Low Glycemic Diet; VLC (K) — very-low

calorie (keto) diet; C - conventional diet.

The calculated effects of combined interventions are insignificant and incomplete - the model has
omitted the irrelevant parameters. Nonetheless, the data impose some (though preliminary) conclusions.
For example, the effect of an inclusion of physical activity in a daily hypocaloric regimen is not
particularly significant. Therefore, in the process of weight reduction, the diet is the leading component.
In addition, a low-fat type of diet (-2.62 kg), followed by a low-carbohydrate type (-2.42 kg), are the
most effective for body weight reduction. High-carbohydrate and low-glycemic diets, on the contrary,
show the lowest efficacy. Some of the publications describing the effect of a low-glycemic diet did not
use hypocaloric regimens, and this is probably one of the possible reasons for the results reported here.
As for the high carbohydrate diet, it is possible that the coefficient value reflects changes in body
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composition, especially since the increase in carbohydrate intake is in most cases offset by the reduction
in fat, with the level of protein remaining unchanged or rising. Under these criteria, high-carbohydrate
and low-fat diets are often quite similar in composition, and a decision of researchers is where they will
set the threshold for differentiation (and, respectively, labelling) between the two types. Interestingly,
the effect of adding physical activity to a high protein diet is weak, compared to the satisfactory result of
physical activity alone. In our opinion, this is due to the effect of high-protein meals on preserving (and
increasing) muscle mass. Such considerations are also valid for the influence of intermittent fasting,
whose effects on the changes in body composition are

similar.
Changes in body mass depending on the sex of the subjects

In table 14 we presented the changes in body weight by gender, regardless of the specific type of
intervention applied.

Table 14
Sex / Intervention Value SE Z P Low High
Men (Base) -7.80 1.03 | -7.55 | <0.0001 -9.83 5.78
Men + Women 1.17 1.10 | 1.06 0.28 -0.98 3.33
Women 3.23 1.18 | 2.71 0.0066 0.90 5.55

Legend: SE - standard error, p - statistical significance; Low - confidence interval - lower limit;, High -

confidence interval - upper limit

The residual heterogeneity according to the two parameters is high - 15,19% and 92,37%, respectively.
The calculated value of the coefficient Qm with p <0.0001 necessitates the rejection of the hypothesis of
zero coefficients. The model does not reach statistical significance in the coefficient for intervention in
mixed groups (subjects of both sexes). At the same time, high Qe values are an additional indicator of
the model's inadequate precision with respect to available data.

Based on the results we can conclude that male subjects lose a greater absolute amount of body weight.
This was to a large extent expected, taking into account the higher average body mass in men compared
to women. The current data, however, showed that women lose 58.9 % of body weight men lost. Such
differences obviously cannot be explained solely by the inter-gender differences in body dimensions. In
any case, we have preliminary data on the higher success rates of body weight reduction therapies in
men than women. In order to achieve more concrete clarification on the matter, in table 15 we presented

a model, which includes the impacts of diet and exercise combined on body weight changes by gender.
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Table 15

Sex / Intervention

Value SE zZ P Low High
Men diet (base)

-8.85 1.31 | -6.73 | <0.0001 -11.43 -6.28
Men + women 1.85 141 [ 1.31 0.18 -0.90 4.62
Women 2.83 1.70 | 1.66 0.09 -0.49 6.17

Diet + phys. activity
-8.03 2.81 | -2.84 | 0.0044 -13.56 -2.50
(men)

Phys. activity (men)
6.14 2.01 | 3.04 0.0023 2.19 10.09

Diet + phys. activity
(men + women) 7.45 291 | 255 0.01 1.74 13.17

Diet + phys. activity
(women) 8.85 3.11 | 2.84 0.0045 2.74 14.97

Phys. activity (men +
-1.98 2.25 | -0.87 0.37 -6.40 243
women)

Phys. activit
Y5 ACtVIY 260 | 246 | -1.05| 029 _7.44 223

(women)

Legend: SE - standard error, p - statistical significance; Low - confidence interval - lower limit; High -

confidence interval - upper limit

We will not comment on model variables that refer to heterogeneity and coefficient tests because they
are (expectedly) similar to those of the previous model. Instead, we will analyze the coefficients.
Adding physical activity to diet in men is extremely effective in changing body weight — it adds a loss
of 8.03 kg. Notwithstanding the statistical significance of this effect, it should be borne in mind that it
represents the average result of only 3 studies. In mixed contingents, regular exercise in combination
with a diet produces a significantly lower effect than that of men. Those interventions have similar
effects to the therapies of diet alone in men (the sum of the first, fourth and sixth coefficients). The last
two coefficients (albeit statistically insignificant), however, are the most interesting. They show a more
significant effect of physical activity alone in women and mixed groups than in men. Probably, this
phenomenon is a result of a more pronounced trend of change in body composition (increase in the
amount of lean body mass) in men as a result of physical activity due to between-sex hormonal

differences.
Changes in body mass depending on total exercise volume

We present the model for the influence of the total weekly volume of physical activity on changes in
body mass. We also included the differential effects of physical activity alone and in combination with
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diet. With "Big volume" we coded a volume of over 180 minutes a week; with "Moderate volume" - one
of between 90 and 180 minutes per week and with "Small volume" - a duration of up to 90 minutes per
week (table 16).

Parameters of residual heterogeneity, according to the two applied methods, are respectively 13.08%
and 91.13%. The calculated value of the coefficient Qm (p <0.0001) requires the rejection of the
hypothesis of zero coefficients. The model does not reach statistical significance for almost all
coefficients (excluding the base). At the same time, the high values of Qe are indicative of its lack of

precision with respect to available data.

Table 16

Intervention Value SE Z P Low High
Diet (base)

-7.07 0.45 | -15.39 [ <0.0001 -1.97 -6.17
Big volume -2.42 444 | -0.54 0.58 -11.12 6.28
Moderate volume -0.44 448 | -0.09 0.92 -9.23 8.34
Small volume -0.40 4.13 | -0.09 0.92 -8.51 7.69
Diet + phys. activity
(small volume) 1.49 3.85 | 0.38 0.69 -6.05 9.04
Phys. activity
(small volume) 5.76 4.37 1.31 0.18 -2.81 14.33
Diet + Phys. activity
+ big volume 0.77 244 | 031 0.75 -4.02 5.56
Diet + phys. activity
+ moderate volume -1.26 241 | -0.52 0.60 -5.98 3.46

Legend: SE - standard error, p - statistical significance; Low - confidence interval - lower limit; High -

confidence interval - upper limit

Ignoring the inaccuracy of the approximations, we will comment on some interesting parameters of the
model. First of all, expectedly big volumes cause the greatest change in body mass (-2.42 kg), followed
by moderate and small volumes. This applies, however, to the average values of the general sample of
the studies applying both exercise treatment alone and in combination with diet. In determining the
impact of exercise volumes in combined intervention regimes, however, a moderate volume appears to
be the most effective, followed by the small one. This fact, in turn, means that in treatments of physical
activity alone, volume is the leading factor in determining the effect of the intervention. Similar, prima
facie, inconsistencies could be explained by the amounts of calorie deficits and the reactions associated
with them. For treatments of physical exercise alone, calorie deficiency is achieved only by the energy
cost of exercise, while combined therapies add to the nutritional deficiency. It is possible that in the

second case when too much exercise is applied, the energy balance is distorted too sharply, and this
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causes strong adaptation responses for offsetting it. This, in our opinion, is the likely reason for the
distribution of effects in these two strata.

Changes in body mass depending on the volume of a single training session

The volume coding for this indicator is similar to that of the total load volume. With "Small volume" are
coded loads with a duration of up to 30 minutes; with "Moderate volume" - those lasting between 30
and 60 minutes and "Big volume" - those with a duration of more than 60 minutes (table 17).

The model parameters and variability indicators are similar to those of the total exercise volume. The
coefficients are not statistically significant except for the base. In general, the arrangement of the effects
is similar to those of the total exercise volume. Again, the most effective (for reducing body weight) is
the combined strategy with moderate volume of training, which is more successful than the treatment
with a diet alone - the sum of the fifth and eighth coefficients is a negative number (in contrast with the
previous parameter). That is, if we have to sum up the weight loss results, the best result is achieved
when a diet with small to moderate-volume physical exercise is combined, both in a single training
session and overall.

Parameters of residual heterogeneity are 13.00% and 90.89%. The calculated value of the coefficient
Qm (p <0.0001) necessitates the rejection of the hypothesis of zero coefficients. The model does not
reach statistical significance for almost any of the coefficients (excluding the base). At the same time,
the high values of the coefficient Qe are indicative of its insufficient precision with respect to the

available data.

Table 17

Intervention Value SE Z P Low High
Diet (base)

-7.07 0.45 | 15.59 | <0.0001 -7.95 -6.17
Big volume -1.65 436 | -0.37 0.70 -10.20 6.90
Moderate volume -0.32 4.09 | -0.07 0.93 -8.34 7.69
Small volume 0.23 3.86 | 0.06 0.95 -7.34 7.81
Diet + phys. activity
(small volume) 1.48 3.79 | 0.39 0.69 -5.95 8.92
Phys. activity

4.68 4.03 | 1.16 0.24 -3.21 12.58
(small volume)
Diet + phys. activity
+ big volume 1.14 2.56 | 0.44 0.65 -3.88 6.17
Diet + phys. activity
+ moderate volume -2.30 1.69 | -1.35 0.17 -5.63 1.02

Legend: SE - standard error, p - statistical significance; Low - confidence interval - lower limit;, High -

confidence interval - upper limit
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Changes in body mass depending on the intensity of training

In the general poll (studies involving physical activity with or without a diet), the most significant

effect on the reduction in body mass was found for moderate intensity, and the most significant - for

moderate-high one (table 18). The distribution of combined intervention studies is different. The most

successful strategy is the implementation of exercise of moderate-high intensity and a diet. The weakest

effect is reached for low-intensity activities. In the light of these results, the common practice of

recommending a hypocaloric diet and light aerobic exercise (often walking) to reduce weight in

overweight or obese people seems to be ineffective. It should be remembered, however, that such a

contingent is in most cases not capable of performing moderate or high-intensity (especially cyclical)

exercise, mainly because of its body size and prolonged hypokinesia. Engaging in such activities puts

those people in a real danger of injuries. A successful approach to solving this problem is intervening

with interval or strength training - thus, a higher level of intensity can be achieved while reducing

dramatically the traumatic risk.

Table 18

Intensity Value SE Z P Low High
Diet (base)

-7.07 0.45 -15.43 <0.0001 -1.97 -6.17
Moderate-high
i i 0.43 4.51 0.09 0.92 -8.41 9.28
intensity
Modesrate intensity

-2.66 4.71 -0.56 0.57 -11.91 6.57
High intensity -1.72 4.75 -0.36 0.71 -11.05 7.59
Low intensity 0.09 4.10 0.02 0.98 -7.94 8.13
Diet + phys. activity
(low intensity) 1.49 3.84 0.38 0.69 -6.03 9.02
Phys. activity

) ) 4.75 4.46 1.06 0.28 -3.99 13.51

(low intensity)
Diet + phys. activity
+ moderate-high
) ) -2.58 2.49 -1.03 0.30 -7.47 2.31
mtensity
Diet + phys. activity
+ moderate intensity 1.65 2.89 0.57 0.56 -4.01 7.32
Diet + phys. activity
+ high intensity -0.26 3.49 -0.07 0.93 -7.11 6.58

Legend: SE - standard error, p - statistical significance; Low - confidence interval - lower limit; High -

confidence interval - upper limit
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Changes in body mass depending on training frequency

The publications we analyzed report research experimenting with physical activity programs of different
frequencies - from 2 to 7 times a week. In table 19 we presented a model of the impact of exercise
frequency on changes in body mass in general and by strata. The software ignores redundant (not
significant) coefficients and therefore we do not have a full set of approximations.

The residual heterogeneity measured by the two parameters is high (although lower than those of the
other parameters) - 7.18% and 84.52%, respectively. Qm is 69.79 (p <0.0001), which requires the
rejection of the hypothesis of zero values of the model coefficients. Statistical significance is not
achieved for almost all coefficients (except one). At the same time, the high values of the coefficient Qe
are indicative of the insufficient precision of the model with respect to the available data.

The overall picture presented by the modelling is quite blurry. In the general sample of studies involving
some form of physical exercise, the most effective in terms of weight reduction is a frequency of 6 times
a week, followed by 7 times and 2 times. In the strata of combined interventions, the most effective
regimes are those of moderate exercise frequencies - 3 and 4 times a week (the frequency of 3 is the
only statistically significant coefficient). As far as the most common practice is to apply such regimes,
we believe that these results, coupled with data on volume and intensity of activity, draw the following
strategy for reducing body mass as the most effective - moderate to high intensity of limited volume,
performed 2-4 times a week in combination with a (hypocaloric) diet.

AR



Table 19

Frequency (weekl

a y( ) Value SE Z P Low High
2 (base) -4.20 237 | -1.76 0.07 -8.86 0.46
3 2.40 2.49 0.96 0.33 -2.48 7.29
4 1.33 2.95 0.45 0.65 -4.45 7.11
5 1.68 2.52 0.66 |0.50 -3.25 6.62
6 -3.57 3.94 | -0.90 0.36 -11.30 4.14
7 -0.12 2.06 | -0.05 0.95 -4.17 3.92
Diet + phys. activity
twice a week -0.96 1.95 | -0.49 0.62 -4.80 2.87
Diet + phys. activity 3
times a week -5.32 215 | -2.46 0.01 -9.55 -1.09
Diet + phys. activity
four times a week -3.39 3.13 | -1.08 0.27 -9.53 2.74
Diet + phys. activity 5
times a week -2.94 225 | -1.30 0.19 -7.36 1.46
Diet + phys. activity 6
times a week 3.84 3.93 0.97 0.32 -3.87 11.56

Legend: SE - standard error, p - statistical significance; Low - confidence interval - lower limit; High -

confidence interval - upper limit

RELATIONS BETWEEN CHANGES IN BODY COMPOSITION PARAMETERS AND
BLOOD LIPID PROFILE AND ARTERIAL BLOOD PRESSURE

Because of the limitations imposed by the autoreferate format, we presented only the relations, referring
to the change in body weight. The other parameters are detailed in the dissertation.

In order to establish the relations between changes in body composition parameters and those in the
lipid profile and arterial blood pressure during weight loss interventions in overweight and obese
people, we used the linear regression method with the available meta-analysis results. It should be noted
that such an approach could only be applied to gain an overview of available trends, but not to reach
quantitative conclusions or provide data-based recommendations. The results of blood tests are
presented in different metric units in different publications, and therefore an application of a standard
model of mixed effects, in this case, is inappropriate. For these reasons, we presented the data as effect

sizes and on the basis of this transformation, we performed linear regression. In fact, the mixed effects
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model we used to analyze body composition changes also works with effect sizes. The difference
between it and this naive approach lies in the weights the model assigns to the various studies (mainly
on the basis of their variability parameters).

In table 54 we presented the regression relations between changes in the lipid profile and the arterial
blood pressure and those of body mass.

The coefficients of linear regression are statistically significant for all parameters except for HDL-C. In
addition, expectedly, they all are positive, given the many negative effects of weight gain on these
metrics (only HDL-C coefficient is expected to be negative). Furthermore, all the coefficients are
greater than 1 (again with the exception of HDL-C); the regression lines are steep and positively
inclined. This means that the change in the effect sizes for body mass is associated with a greater effect
size for the parameters studied. For example, a unit change in the effect size in body mass is associated
with a 2.03-fold change in the effect size in systolic blood pressure.

Table 54. Dependencies between changes in body mass and those in lipid profile of blood and arterial

blood pressure
Parameter Regression Standard Degrees of
; t p
coefficient error freedom
LDL-C 2.61 0.43 5.99 <0.0001 50
HDL-C 0.21 0.59 0.35 0.72 53
TG 1.14 0.44 2.55 0.0132 57
Total
2.20 0.35 6.16 <0.0001 45
cholesterol
SBP 2.03 0.20 9.79 <0.0001 43
DBP 2.02 0.17 11.44 <0.0001 44

Legend: LDL-C - low-density lipoproteins; HDL-C - high-density lipoproteins, TG - triglycerides; SBP
- systolic blood pressure; DBP - diastolic blood pressure

PARAMETERS OF THE MOST SUCCESSFUL INTERVENTIONS

Based on the meta-regression analysis and the studied relations between changes in body composition
parameters and blood lipid profile and arterial blood pressure, we can outline the characteristics of the

potentially most successful interventions with regard to various parameters of body composition.

Body weight

A low carbohydrate diet with moderate energy deficiency in treatments of diet alone.

. A low carbohydrate diet or a low-fat diet with moderate energy deficiency and combined aerobic
and strength training of moderate single-session volume and moderate to high intensity 3-4 times
a week for combined interventions.

3. Combined aerobic and strength exercise of big volumes in interventions of regular physical

activity alone.
4. The greatest absolute effect on changes in body mass showed interventions of diets with very
low-calorie content.

N —
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Adipose tissue

1. A moderate absolute calorie reduction combined with a low carbohydrate diet in treatments of
diet alone.

2. Intermittent fasting or a low carbohydrate diet combined with aerobic and strength exercise of
moderate volume and moderate-high intensity 3-4 times a week for combined interventions.

3. Combined exercise (aerobic and resistance) 3-4 times a week for interventions of physical
activity alone.

4. The highest absolute effect on fat reduction was reached by a low carbohydrate diet and
moderate energy deficit regardless of the level of physical activity.

Waist circumference
1. A low carbohydrate diet with a moderate calorie deficit in interventions of dieting alone.
2. Intermittent fasting or a low carbohydrate diet combined with resistance and aerobic exercise of
moderate intensity and high volume, 3-4 times a week in combined interventions.
3. Physical activity of aerobic and resistance types of a big single volume, 4 times a week.

4. The greatest absolute effect on the reduction of waist circumference was reached by therapies of
regular physical activity of any type carried out twice a week, regardless of the type of diet.

Lean body mass (muscle mass)

1. In therapies of dieting alone, diets high in protein or carbohydrates are the most effective.

2. A high protein diet with a high-calorie reduction in combined interventions. Low-fat diets should
be avoided. Moderate-high intensity and frequency of 2 times a week.

3. Resistance exercise at a frequency of 2 times for therapies of physical activity alone.

4. The greatest absolute effect on the preservation/increase of lean body mass is reached by
interventions of physical activity alone.

On the basis of the analysis performed, the most effective interventions in terms of reduction in body
mass accompanied by favourable transformations in body composition (a reduction of adipose tissue
together with an increase or maintenance of muscle mass) in overweight and obese people, are those

with the following characteristics:

Type of diet: Low carbohydrate

Caloric restriction: Moderate

Type of physical activity: Combined - aerobic and strength
Exercise volume: Moderate — single and total

Intensity of exercise: Moderate-high

Frequency of exercise: 2-4 times a week
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CONCLUSIONS AND RECOMMENDATIONS

CONCLUSIONS

10.

A hypocaloric diet is the leading strategy for reducing body mass. Treatments of regular physical
activity alone without manipulating energy intake do not provide significant results.

Changes in body mass and composition are not linearly proportional to the duration of
intervention. The effectiveness of interventions could be visualized by an inverse exponential
function with asymptotically decreasing with time efficiency. For this reason, optimal results are
achieved for periods of a few weeks to 3-4 months.

The most pronounced short-term effect in terms of body weight reduction is achieved via a
regime with a strong limitation of calorie intake (very-low-calorie diet). However, in the long
run, such interventions are unsuccessful due to difficulties in adherence and some adaptive
responses of the body, which greatly diminish their effectiveness.

The reduction in body mass and adipose tissue (including visceral) is most successfully achieved
by a low carbohydrate diet. Raising the relative protein content while simultaneously
maintaining energy intake fixed is associated with preserving or increasing the amount of muscle
tissue (relative and/or absolute).

Diets, where energy deficit is reached at the expense of reducing fat intake, do not show high
efficacy in terms of normalizing any of body mass and composition parameters.

The most effective therapy for reducing body weight and adipose tissue, while maintaining
muscle mass combines a hypocaloric diet with regular exercise, both aerobic cyclic and strength.
Regarding the characteristics of physical activity, the optimal approach is moderate single and
total volume, moderate frequency of 2-4 workouts per week and moderate to high intensity of
exercise.

Male subjects demonstrate greater capacity to reduce body weight and adipose tissue (in
absolute terms) compared to women in interventions involving dieting alone.

Therapies of physical exercise of different types, cause transformations in body composition (a
simultaneous reduction of adipose tissue and an increase in the amount of muscle), which is
considerably more pronounced in female subjects than in males.

The widespread view of the adverse health effects of increased fatty blood fractions has been
expressed in researchers' efforts to publish only results confirming this hypothesis. In the present
study, however, we have not found any statistically significant relations between changes in
body mass and composition and blood lipid profile.

Reductions in body mass and the amount of adipose tissue are associated with significant
favorable changes in blood pressure values. Such alterations can be interpreted as an indirect
marker for an improvement of the function of cardiovascular system.
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RECOMMENDATIONS

1.

The widespread treatment strategy for overweight and obese people of hypocaloric therapies,
which include limited fat intake and low-intensity aerobic physical activity, should be rethought.
Instead, interventions with low carbohydrate and high protein diets combined with modesrate to
high-intensity strength training 2-4 times a week should be prescribed.

At the beginning of an intervention aimed at weight reduction, a diet with a very low energy
content should be implemented, followed by a combination of a hypocaloric plan and regular
exercise.

For overweight and obese women, emphasis should be placed on strength training during weight
loss interventions due to their high potential for body transformation. Increasing the amount of
lean body mass has particularly beneficial effects on the quality of life and the successful
maintenance of the achieved weight reduction.

A successful approach to body weight reduction and body composition transformation in
overweight and obese individuals should be a spiral one: alternation of 3-4 month long
interventions consisting of hypocaloric diets of low carbohydrate content and regular physical
activity. During interruptions, the level of physical activity should be kept stable to prevent yo-
yo effects and to preserve mobility and quality of life.

It is advisable to design an annual periodization plan for physical exercise to maintain the
progress in athletic performance as means not only for transforming body composition but also
for achieving beneficial psycho-behavioural effects.
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CONTRIBUTIONS OF THE DISSERTATION WORK (according to the author)

1.

2.

An exhaustive analysis of the effects of contemporary interventions focused on weight reduction
in overweight and obese people is presented.

The parameters of potentially effective interventions for reducing body weight in overweight and
obese people are established both in the short and in the long term.

Quantitative relationships between applied therapies for reducing body weight and changing
body composition were established.

We proved that low carbohydrate diets are superior to low-fat diets with regard to favourable
changes in body mass and body composition.

We proved the need of a high daily protein intake for maintaining lean body mass during weight
loss therapies.

We established a beneficial influence of weight training combined with an appropriate diet for
maintaining muscle tissue, especially in female subjects.

The need for a periodization, similar to that in sports, in body weight reduction interventions for
overweight and obese people was demonstrated.

The parameters of a highly effective physical exercise program, regardless of the specific daily
regimen for weight reduction interventions in overweight and obese people were established.
The results of the study did not confirm the hypothesis of a beneficial effect of a reduction in
body mass on the lipid profile of the blood.
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