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dmbfogeg (34%) 3o9H 056 doMmOMs© XyMRdo. FgboosMgdge 3mbGHMmEol xy53do
BogO»m 7-9b6 17 femsdyg sbo3ol, bmMdswrm@mo dsbolb dJmbg (Lo - b SDS + 1), 126
dmbffogarg (50%) .
3990033 9B93Bg 296bMmM (3090 33193580 BsGMMEo 3060930l s oo FdMmdgdoL

5639306905, Igbfogaroe 0dbs 99 565969B0o, MY sbol LmEosEMMH-YIMYMIBOYICO
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doboliosmgdegdo, 9993300 96586gHO, MY sbol (93ems MomEbmds, A560LIBOZIMS
mxobob §9360900L (ddmMdE9d0, ©Yd0, ddgdo) S6OM3MIgEMMEo 3mby3999d0, bM3MYdOL
Pgbol  ©o30L90M9d9d0, 339001 bsLOSMO S  Y30MSBHYLMDYd0, 05303000 BODBOZNOO
5d3Ho3mdol  boolbo, 39w gz30BmOHmMb  ©s  3MI30EHIOMD  sbsOXMwo  EOHMOl
bsbaMde0gzmds s bbgs.

3393530 BsMomrvem 35309639l Bom@oMso d98¢0ga0 359m33¢g3900:

1. 3e0603996-565869BmM0 3300935 (Mg Mo  965369Bol G MMo  sbserobo,
BDOM3MIgAHOMwo  dmbs399900  ©dsEYdolL  BmdgbGdo,  33900L  BHodo  ©o

bobaMdeogmds, mbol  ©o0bsdogzs, ©golL  5653bgBo,  93500Mds,  MOLYIPMBOL
0530909090900,  3993300OMo  5653bgbo  (LOALIBOL,  OBYGHOL,  FMen-
LoLbEPASOPZMS 35MMWMYP00L S GHOMIOHO0EMWO FsMWMYPO0L SOLYOMDS 30MZIEO O
d9m6mg ool bsmgloggddo), xsbdOMgErmMdOL IEYMToMgmdol  Fgxslgds  (535Md,
696O30@-8LOJo3 OO PMLZIZIVO WS Lbgs).

d9Lfogeoe 0dbs Lodlwydbol 3wobolmMo 3gbmdgbgdo (LEHMOgdO, 5369, sEM3g309,
306OLMEGH0DT0, 39M0GHMBo s Lb3s), ™msbdbegdo BLodmwmyomGo  3HMdEYIYd0.
3990myg9gbgdme 0dbs xsbIOMYEMdOL ™300 gx8sLgdoL  BHJuBHO, GMIJwoE IMOE3I3S
3990099 3M553090L: 1. dser0sb 39600, 2. 35600, 3. ©353059MBOEGdgWO, 4. (3990, 5.
do05b (31900.

2. 5600®M389EHEo 3583969degdols s bmEmosoyero bgs@wmliol dgxsligds.
BDOM3MIgAHOMwo  3sB39690wgdols  Tgbfogams  2obbmGmEogws  LogdswMo o
3960396G0wHo  IgoMmYd0m. Q3dMM3Wowo 0dbs Lbgmwol dsby, Lodswerg, Ldo,
3Md39m@oL,  dbEGOL s mgdmb  goMmdgdmfgHomdgdo.  SBNOM3MIgEHOEo
956396900930 2560LsbBEZMS Lo33eg3 3MBEH089bET0, J50n FFMOGdTo s Mxsbol bbgs
093609030 (gdo, dd9d0). JdMdEOoL Lodseol s ool MYgROLEMI30s bEgdms
©59MY30090WOE,  XOBIML  Jwsboxgozsgool  dobgzom  Ldo-L  BEzGWWO
3609369 mdolbomgob.
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Bm@G®ogomwo  LEAHIGHMLOL  FgLoxgslgdWwsE  23dmyabgde  0dbs  xSBIML
UEHOBIOEMO  300EHIO0TGd0. FoMdo  Fmbol/Lodlmdbols  boGobbol  ggsligds
0o60mads Bbgmewols dsbol 0bgduol, Ldo-U Bosd@EHomeo dmbs3gdol 3m3wsE0IMHO
15O MEIb  LEIBIOEHMWO QosbGMOL (SDS — standart deviation score by Z - score)
5 395GH0MMO 3bOO0WdoL dMbs39d900L dobggom, 853930l  LodsMerol, fmbol,
LJgbob o sLO30L oMz olfobgdoo.

Lbgmeools dsboll 0bgdbo  gobolsDbrg®s gmOIMwom: Lo = Lbgmeols (mbs
(33)/boa®dg (02). SDS  59m0m3e9dMm@s BmMIMwoo: SDS = (x — X) SD, Losg x G0l
bbgerols dsliols 3sB396909ero, X - Bbgmenol dsbols Bodwmawrem dsB396909wo dmEgdvero
bJgbobs o sbs3oLMZ0L, brmerm SD - bbgmeol ool LEHIBIOEGHMWO  osbGs.
(36HMyM 530 BOHb39wymazs Anthroplus WHO updated 2019 Jan 28) sbGogvo 2.

3b®owo 2
BB ®osomwo BEGsGLol dgxstigdol 3Mo@gmowmdgdo
Ubgwemols dsbss Udo(32/02) Udo-U SDS 396396G0wo
©IBOGOGHO <18.5 <-2,0 < 15 3960396 0wy
3005¢©o Hmbo 18.5-24.9 -2,0 - +1,0 25-75 39639bGHowo
Fo®do mbo 25.0- 299 +1,0 - +2,0 85-95 396m39bGowo
Lodlwydbg 30.0-34.9 >+2,0 > 95 396306GH0wby

3. mxsbob Fg30gdol 3bmgmgdol ool s J3g30m0 Ms30L9dvMHgdGdOL (33909,

B0B03NMO 5JBH03Mds, 93Msbmeo M) Fglfsgums.
33900 995351935 bgdm@s 24 Losm0sbo dgbomls Gglogwrols bygdzgedy. bLydo oL
3968530wmd580 dMdgdo 96393900  50b0dbs3bab 339001 KGMOEOMIL, 33990l
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653006, doesblo®mdol boMolbl, ®sdol 33900l LobdoGmagl, 3530963700l s MY sbol
09360900 339000 13065EHILMOIOL.

130H03MO0 5J3H03mdoL Tgufagers bgdms 6393 M0 dmbs39dgdol Logwdzgwby.
B 3oB0ZNO 59dGH03mdo© FgnsLEs Lostrmwo — 30- 60 For—bg dgBo wmgdo,
L3MOEHMEO IGHZOOMZS 2-%JH 3300500, bMErm B  BODOZNO 5dBH03Mds© -
Lostrmewo 30 §or—bg 6530900 ©®9do, L3MOEHVIO IGHZ0MOMZs 1-%xg6 3306500.

936096mwo  OHMol  Ym39wEOoMGo  bobyMdwogmds gomzwowo o0dbs 33060l
39685303580  3H9wg30DMmOHMb ©s 3m330FHIOMD  IbIOX MO  Lssmgdol ©o
029900 LogMmm MomEybmdols dobgwzom. ba®mBsw Mo gobobowgdms 936m56v)mo
©@OMOL boba®dw03mds < 2- 3 Losmby.
4. 39¢500eEHo 3Mmgool dglffogurs. dglfogerowo 0dbs sdMIobserm@mo Lodlwydbols
5MLgdMds, LOLEHMWYMHO 5 EOLGHMEMOO  sOGIOO0Mwo (6930l dMby39dgdo o
©030©YIM0 1B39dGHEo.

50©Mdoboerm®o  Lodlwdbol  EoLoIbs®  Q9TMYgbgdme  0dbs  F9dgyo
BOM3MIgAHOMo  dmbs3gdgdol 0obgdlgdo:  fgol oMBgdmfgmomds,

09wo/bodsmwol 0bgduo @s  Fgwo/mgdml 0bgdbo.  sdE™Iobscryo Lodlbwydbol

©53LEM9ds brgdms 0d d90mbz9g390d0, MMLsG:

[ Pgol  206m390mfigMowmdols  86033bgwmds  s©gdsdgdms 90 39MH39bGowb.
3°9myggbgdme  0odbs ©@oo  3M0GHBIMOL  39g0sGHGOMWO  JM3MES300L
396395G0wMMHo 3bHowgdo;

0 §9e0o/bodsmol 0bgdlol  Berzdmwo  36033bgwmds,  sbv3ol s Lggbob
39035¢0l{obgdol o9y dgBo oym 44 O-by;

[ §9wo/omgdmlb 0bgduol 3603369wmds ymambgddo dg@o ogm 0,8-Bg, beaenm 3559030 -
>0,9-%g .
3OE9O0o (16930l goblabrg®ms begdms 7-10 @osb 0bEgtgzsedo, 2-3 x9Moo

39B™3a30L LBoxydzguw by 3MOMEHIMZ0L FgOMPOm. 256LsBWIOE 0dbs LobEBHMEW GO s

©OoSLEGHMWOO 69308 396(396G0gd0 Jo0sbo godm3zwgMEo 33300 Lm30L
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3969Ho 256bg53900L gomzswolobgdoom (Calculator: Blood Pressure Percentiles for
Girls and boys (2 - 17 years) sb®ogo 3
3bGoo 3
LoLGHMEMOO ©s EOosLEHMEMGMOo 630l 390 390GH0WGO
dmbs399900

LoLGmem®o (6g3s

3960396¢0wo <90 - Bea®3scn Mo LobGHmwyGo ([6g3s

396396¢0wo < = 90 s < 95 3693039603 96%bomwo LobEmemmmo (bg3s

39639bGowo  >= 95 303963H9bbomwo Lol mememo (6935
©03LEGHMEGO 6935
3960396¢0wo < 90 B®3scH0 osLGMEGo bg3s

390395¢0wo < = 90 s< 95 36930396 & 9bbowmwo osl@me®o (6935

3960396¢ 0o >= 95 3039639600 osl@memeo (6935

©W030MYOO0  3OHMBoEoL  B3gJBHOOL 330935 BoGHIM©S  933MIsGHO  domdodor®
3Bse0BoGMOHbY (cobas ¢ 111 /Roche). g56LsBOzMHM odbo:

[0 bogmom Jmergbdg@obo (bd) : < 5,2 3dmen/ ¢ (<2000/0e0 ) - LsbzMobobyam bom®ds, <
4,5 30m/¢o (<17309/qn) - Bo@oeo GolZoL dmbg 3069d0;

0 @odso 1093300308 Wo3m3mMm@Egobgdo (bew): > 1,4580me/e0 (55 dy/o) -
8505353900, >1,68 30/ (65 Tp/r) - Joergdo;

[ 8s0owo  1b0d336m030L  odm3Mm@gobgdo  (Bb):<  3,380mw/ (<126 dy/ow) -
Lol 3M0b0bgm B®ds, < 2,6 30men/ ¢ (<100 8/ ) - Fsmsero Goligol ddmby 3o6mgdo,
< 1,8 30men/qw (<70 g/ ) - dogn0sb dowawo Golgol ddmbg 3o6mgdo,

0 3M03o39gmHogdo (BMoy): < 1,7 ddmen/c (<150 dy/w);

0 5m9m™ma9bmdol 0bgduo: < 3.0

330930l 0™ 9B93DY, JoM0MOO S 3MBBHOMMOL X3ROl MgBHOHML3gddEwwo
dmbs399900L  FgoMgd0m0  9b5eoBol  Lygdzgdy Jglfogwrow odbs LodLydbol
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RMOIoMGd0L 3Mg- 5 39MH0bsGIMGO, MRBMOO s J393000 LEHbIMEGHMWO ©s
1393080900 MHOLIOL BIJGHMMGd0. MYAOIBOME BIWODBL 99d39dYdGS T9IEIAO
3565393900: LeM30M-YdMAMIR0Mwo dmbs3gdgdo, J3939, 965869HT0 9350 YdGOOL
5MB9YdMdS, 399330OME0 565369B0, MR IBMEMO 33900000 F0EMY30q0gd0 s Lbgs.

LBOGHOLGH03MMO0 3b5¢EroBol dgmmpgdo

330930l 99093900l Fo9To3H 03290 5b5¢0Dol MM JobbmM09w s Microsoft Excel
2010 o SPSS/vI2  36Mmy®s3mwo  353939d0L  250mygbgdom.  (33wood0lL o
BPOM3MIgAHOMwo  dmbs3gdgdol 80dsmm  2oblsbezmer  odbs LTS
5OH0mIgBHo3wo (Mean), UEDIOGHMWO 20sbGs (SD) s dgosbs (Mediana),
35JL0oE MO S F0B0TIW OO MM IbMdM030 F5B39690w9gd0, bmerm Lbgmeol dslols
0bgdbols  Jgboggoligdemo  godmygbgdmee  0dbs  3M3MEs30mO  BsdwoEm©Ib
UBHOBIOGMO 45O (SDS) s 39M 396G 0w0.

B®docrm®o s FoOdo fmbol 9Jmbg 0539300 dMbs(3999d0L  MBLYOMZS30e-
09056090000  9BsewoBol  LoxgmdzguHg  asdmoygm  LodLdbalmsb  sbmEoMgd Mo
369009GHMM 900, O®MmIgGms 30dsMm0 goblobrzmmw 0dbs dgxsmgdomo Molgo (relative
risk, RR) 95%-0560 Lobmmdols 0b¢gezscrom (CI), 5@®0dv9Eeo Golzo (AR) Gmdgeros
Sbobogl 93500900l HTs3HYO0m MOL3L gJudMboMmYGdWW™Ms FMGMOL s  3M3MYWSFOLIMO
5GHM0dAHo MoL3o (ARP), GmIgwoig 98396908 Golgol goddm®ol  Bgdmddggdol

BLBMEYBHMO  9x39dBHL  3m3Mwo3ool  Foabom.  LEsGOLGHOIMMO  860d3bgEMds
©5330gJB0M9dwo 0dbs <0,05 -0l Embyby.

33%930L 99¢093900L 356bogmgs

056589000M39  X9b©o330L  §0bsdg  sOLYGdMEO A9 YIJO  3OIMDEGIJdOL
BodMbosmz5¢8o gMo-ghmo 5993560 3mbogos Lodbmdbgl gobg3momgbgds. Lodlwydbol
3936039 gdol 539690 gdo  Jmgel  AbmBeromdo  0dEgbs  Fomonos,  MMI

MBI YOHO  3MMdEgIoL Lobgl 0dgbL. Abmgeromls M35 J399sbsdo  sbodbvyemo
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3GMMdWgdol  odBHom®o  Tgufegeol s 3OHMBOWsJBHO3L  3HOMOOGYEIwO
809500993900L 45BLsBOZMOL J0bgIZ35® LOESE0S MBS B0, 039T3S OMEIM

Prgddo 9906006905  Lodlwdbols  293MEIXd0L  BESdOWODsgool  BHbgbi0gdo.
15990E0bMm  LEBMYSEMGdOL  Fgdxnmmgdsl  0f393L  Ms  FbmErm©  LodLyJbol
3936039900l 8sLdFHd0 S 3H9d30, 56539 oL Bogd@o, HMA Lodlvydbg 35300600
36003690m356  30B03MM,  BLOJM-LeEosWNE  SB3GIBIOMD S FBHYMOSEME
©6obsOIXGPMb.  JOmbozMmmo  808oboGgmdol s  dmdogo  33MMbsermdOl
SM30EGIMOOL oM 55350l 993l LmEoswrmo 360d369emds, 3065056
59306900 353096&0L FOMTOL bsMINBMBSL s LogmEbaol bsbyMdwogzMdL.

Fo6d0 (ibs/Lodlmdbg, obmob 539380600 FIMINGOJIO S O350V )OJOO
36003690356 oo 0530056 5300905005, SFobmM30L  vE0Wdgos Jgdmao
3393900 ©@d 3033gdurOo  3oafiy39Howgdgdo. 3obLEINMMIBO® JBIIHNOO ©s
503005 3MMdEGIOL  3OMBOWIJBH0ZS @ JMBGHMM®WO, 300609 RMOIOOIOIO
©553500900L 33MbsMds. 053835 sbd30L LOALYIBOL 3BIMdWgIol  Lsdgozobm s
bmEo0sEM-93mbmdon®  3608369wMmdsL  2oblobEgmagzl 49303 gdol  Fo®ewo
956396900930, SBMEFOMIOIEO 3500MEMYOMO FEYMTMYMDIOOL 4ob30mMgdOl Mol 30,
655006930 2-LOLLEAsOOZMS S BLOJMEOMPOMMO EIMM393900. F5Md0 {mbols s
Lodbwydbol  MoGymzomo  BgRo3wgbs 3530305  KIBIOMYMBOL  FEYMTIMYMOSDY
Bogzengdo sM0lL Jgufogerowo, FogMsd LoliEgds@mMo dodmbowrzgdom ©sAbowos,
60 8533305 BLOALYYIBYLM6 LEOFIMBME 30HIOOHYOL A -LOLbBE O3S Lo

55350090900, 0539E0, MOMM3JOIO 3MOMdMYIGO0 S BLOJ03MMO IMM3939d0.
Lodbdbol 93000l 33¢935 F0IEOBIMYMBL 15305 BIGCIMP S 53 3ZWYZo0S

390093990 3659035 439090 9935083Mmmgdge0s. 36083690 m35605 00 God@EHmMgdols
399m3e9bs, GMIgdoE gMmol dBG03Z A96330MHMBYd96 LoALwJbol BMOOMYdL, bmerm
dgmOgl dbMog  99390009056M9d056 (33000 gdsll s 36939630 Mmbolidogdgdl.
©5353 90000 R5gBHMM9d0L 13MObobyo Tglsdwms gobgzobowmm, GMAMOE SM3EOL
090G0@gdo Fo6do fmbolb s Lodbvydbol 9d30MHgdOLMZ0L.
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LOEEIOLME  OYIPOOIE 03 gds,  MMI  Lodlwdbol  eBzoMsMgdsTO
96003690356 Gl SbOHgdL  godwogMgdIemo  dos, 3030m0bsdos, Bs339d0l
505 MM0 Jowgds, 96900l JmbTsegdols s IbIMXZ0L EOLBSEBLO. MY S3BMMMS
dmbs39999000 36033690 Mm3560 syoo 9boFgds 49693 035L, BoboMMo  vEH03mdoL
©5930000905L @5  3mOHIMbME  33¢00gdgdL, 0d3s  Fomo  HMEo  Fgladerm,
396Ub353900 0gmlb Bbgsolb3s gbolM® xando. 2563390 360d3z69wmds 593l
8903300069 d00-3mbLEGHO0EGHME0MEO  FobsbfoMgob{gmdsl, sbs3mdMog s  LgglmdMog
0530L90)MYOIRL.  3MgHo3ws® bodbydbgh Ldgydzwse I3l 9bIMYIGEZNwo
©OoLBSEsBLO, MHMIgoE MOl 49693H03MM0 s FoMYIML BogBHMOGdoL (LmEosEYGO,
3390000, GLOJMEWMAOMOHO S FoDYO3WMO) 9M55®Y339HIMO  MOHMOYHMNIJIJIOOL
d9©930-

39653690 fengddo godmBbs sboero  LyobEHgMglbm Bmbszgdgdo, MHMIEOO3
99Y39w9096  Lodbvdbol  FMEIoMGdOL  SEMGME  [YsmgdBy,  OMRMOOBYS
393w oYmBRboL/A30MdOL  39M0MEO s YOI sbS30.  93HMOJB0 O
8609369035 56039096 MOLLIEMdOL 3gHoMm©To EIEOL 33900L bolosMU, 53539 MU,
3600369035605, HMymeE FoMdo 0Ly IBOEOGHWMO 33705,  MOLYIMO s d9ddMEO
Joegdoll  ©og@BHol  ®o3090vIMgddL, BODBOIMNOO  5d3H03mdOL  BsMOLLL, BLOoJo3MO
X 96O MdL, Mo3 bb3oolibgs 93096m3m@o d9dsbobdgdom dmddgwogdl Lodlwydbols
39630056900l MHoL3BY, 500 IMGMOL BYEHWMEOO 3OMYMHF0MIOOL 3BrM39Ld0.

93300935005 YBOOom, d53d3ms  s153d0  Lodlydbol Q93 IOl  FBIMIO
A969b30s, 8609369eMm3bs 2oBMHPOL 935MdOL  FHZ0OHML FMbIbEgMdsdo, vy 30
OO 56 046935 BoE9M9dIMO 2599Yd90 Mbolidogdgdo, oxrwdbgdo 53
930009300l 1sdgoEobm s LmEoswMEm-93mbmdozmmo  ©yBHYHTobsbEJdOL 835530
393905%9.

33930l JoBbol 2odmbogwgbs®, 3319350 Bs®G30L s 33193096 godmmodzol
36039603980l 39m35cobfobgdom  ImLfogugms  gobsfogds  dmbs 990
36MHM3MOHE00m.
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Q0530505 1
3mUifog3¢rggdols gobsfioangds ffmbols Bobgwzom

9(;' .
39933 gMms  MIM3egbmdsl 895096bgb 9Mmgbgdom Jommgzgwgdo. yzgas
050560  LFogermds Loxs®Mm 13mesdo. 0530300 Lodwoem sbs30 ogm 13,9+0,4 Fgwro,

H 66 3o o [fmbs
M 35000 (mbs
i odbvydbg

H fmbob oggzoso®o

doMoms© x3MRdo - 14,2+1,8 fgwo, bowm 3mbGHOHmEol xawmado - 13,5+2,4 {jgwo.
3960900 M9b65x835MOOMBOL M35¢LIBOOLOM, OMYMOF doMoMOE 0bY 3MbEGMOL
X3B30 FoOHOMOOBID 39:900: J0OO0MSO X AR0 - 30 dmambs (35,7%), 54 3550 (64,3%),
3MbGHOM@OobL ¥ aRdo - 49 4mambs (38,9%), 77 39530 (61,1%) (0536505 2).

Q056505 2

39600960 05658IMOMAS 33dm 33wy dmbfsgeggddo

80
60 38,9
40

20

Fo6d0 imbs/Lodlwdbg Ba®dor®o [mbs

B ymambgdo  E 359900
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33w935d0 BsOomo 3069008 s om0 ddmdgdol 963930090l Logmdzguby
dgbPogwowo  0dbs  sMgMo  9Bs8bgBo, Mmxsbol  Lm305w&-aIMAMIR0MEO
dobolinsmgdEgd0, 8993300000 565369D0, M) sbdo (930 BoMmgbmds, gobolisbng®s
axsbol  930Mgdol  (0dmdegdo, ©qd0, d39d0)  bOMIMIGEGHOWwo  dmbsigdgdo,
3b™3m900L {glol ™s30L9d0MEMD9d0, 33900l bollosmo s M30EMSEHILMIYOO, 353030
R0D0ZNO0 5dEH03MmdOL bomolbo, FHJwgzobmOMIb s 3330BHIOMB obsOx Mo
©@OMOL  bobyMderozmds s b3 dmbs3gdgdo.

05303ms 193M93qLMds 3bM3MOMBS FMO35¢(936056 My sbgddo (P<0,000). Fs6do
fmbol/Bodlwmdbols ddmbg dsgdoms 65,5% EFbmgMMds Lsdswm Fgdegdol  mxsbdo.

d9mdEgd0L 45650 gds MMz gl G9dmbg935d0 0gm dsmerglio, gMmgwer 99dmbgnzgddo

3590306 LYTSWM S SGVLEOWEIO LETMSEM Q5650 GdOL IJmbg YEId0. Fogdmwo

99092900 9dombggzs Lbgs 939969330  Bo@oMgdme  33e0935m5  999390L, MHMIGEms
dobg300m MY sbol ymzgem3z0w9m0 99dmbogzoeo 306M9Eo3E0sdos My sbob §93¢9dol Ldo-b

95639690 g3msb  (p=0,001). M3m8g356MH0 0gm dOMOMSO XYMINRBOL ©JJdOL  26,2%.
MdM53wgl 890mbgg3580 ddMdEgdOL sbs30 FgMYygmds 18-30 ferol oMW gddo. 53539
©OML, F9M00 [mbol/Lodbydbol dJmbg 853939000  Lo®IMbm IgBHo ogm 30 Hgarl
3930 YdYeo 859930L Moibgo (P<0,001). 30b)H-090gamdcm0og0 393d06MHgd0 Ldo-bs s
X b dobolins0gdEgdl MO 1553050 M09, 30650000 FIMdGOOL gobosmegdols
©MbY, 8993500, BEGSGHMLO 50LOHGdS 15533900 MrMEYBMBLS S botOlbByY.

3bGoo 4

LM E05EMH-gIMyM3830w9m0 dsbslosmYdEgdO

35B39690¢9%0 35600 §mb5/L0dLwyd69 B®HIsem@o mbs
(n =84) (n =126)
0530300 51530 142+1,8 135 +2,4
20mab9d0 30 (35,7%) 49(38,9%)
359900 54 (64,3%) 77 (61,1%)
3d6935¢0(930M0560 mxsbo (4-5) 59(70,2%) 39 (30,9%)
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©9O0L LYFSM obomEgds

©9©O0L MFoEgLO obsmEgds
3590l Bodmoam 2obsomEgds

9530L doeglio dobsmengds

©9O0L 530 18-sb 30 farsdg

©9Oob sbszo > 30 Fguby
d5dol sbv30 18-sb 30 Hersdy

dodob sbs3o > 30 Fguby
©9OL 3 3930™MdS
bgwdmzeg mxsbo

21 (25,0%)
63(75,0%)
1 (1,2%)
83 (98,8%)
69 (82,1%)
15 (17,9%)
36(42,9%)
48 (57,1%)
22 (26,2%)
29 (34,5%)

14(11,1%)
112 (88,9%)
1 (0,8%)
125 (99,2%)
112 (88,9%)
14 (11,1%)
113(89,7%)
13 (10,3%)
23 (18,3%)
26 (20,6%)

M6039 XdIRT0 3609350090 3060390 MOLYIMDOEIB S FIMB0SMMOOID
Q0500900 05383900 (JOMOMIO XAMBO - 66,7%, 3MbGHOMEOL xamno - 54,8%).
MdM53w9L 99dbg935d0 sbsedmdowms imbs d9Mygmds bmMIol gsMwqddo. gMmgwmen
99900b3935d0 ©05900L [H™bs 5©Ts@gomes 43y-U.

Lodlwydbols FsboggLEHOSEOOL SBs3MDdM0Z30 39M0MEYdOL Fqlogewsd Qodmsgzwobs, Hma
P09 sLs300 fmbol Fomdo To@gds Lodfdmbmo bdoMo ogm doMOmMIEO XyMIRBOL
353096¢ 90300 (23,8%), 3mbEGHOMOL x50l dmbs390096 Fgscmgdoom (7,9%) (P - 0.009).
390m33gmmms 1/3-b Fo0md0o §mbs godm3wobos Lsd Harsdg sbs3zdo, 30639wo
259Mm3e06905 MBO™ bdoMmow bgdms 7-8 {erols sbs3do.

3B6OHM3MIgAHH 0 356599EBHMO0L MHoMm©YbmdMH030 d5B395gdgdo dg30 0gm FoMdo
fmbol s Lodlmdbol dJmbg 0530939000, Fo®do {mbols Fgdmbgzgzgddo ULdo-L SDS-
396053900 ogm +1,0 - +2,0-b BoMygddo, bemerm Lodlwydbol pMml dgEHo ogm 2,0-
9.

3b®owo 8
360>MH™3mIgE B0 Jobolosmgdegdo sbs3zol dobgzom
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bMM3MIg@ F9630 {mbs/Lodbmdbg (n=84) B®docr®o fmbs (n=126)
05
7-10 11-14 15-17 7-10 11-14 15-17
fowo DALY DALY
fowo fowo fowo
amambgdo
Lbodsweng (b3) 137,9+12,

1427443 | 163262 | 163,0+7.4 0 1575:8.8 | 165364
fimbo (30) 565:69 | 712453 | 733:91 | 41,0:90 | 51.8:68 | 567+7.0
bdo 3p/02 27.6:22 | 265:1.4 | 27.6:22 | 212+17 | 20816 | 208+2.0
SDS-b bdo 2.2:0,2 1,602 15202 | 15+04 0.6:0.6 1,2:4.7
357900
boBswag (3) | 143,3:15, 1535217,

5 1641+ 8,0 | 172,572 0 168,144.6 | 169,5:8.2
fimbs (33) 60,0:159 | 73.6+73 | 79.8:85 | 502+11,0 | 61,1:67 | 62.9+73
bdo 3/02 285:21 | 274123 | 268:1.8 | 21115 | 21.6:22 | 22,020
SDS-b bdo 24403 1,6+0,3 1403 | 1,404 0,7+0,6 0,4+0.9

MOMamO3 3mambgddo, olg 39:90do Ldo SDS-U 2,0-%g dg@o 95B39699900 HdoGmo oym 7-

@56 10 fersdqog sbs30L dmbfagzarggddo, Lbgoarol dsbol 0bgduol glsdsdols domowo

dob39690com (28,5 33/33.9). 13 Herosb, GmamMi amambgddo, oby 3599030 Ldo SDS

d9MYggmds 1,4-1,7-0b gs6gddo, beaeom 17 {erobmgol 33wsg ogodbotms Hmbols

353905, X3MBJOL Mol LsGHIMbM goblibzog9d0l go6gdy
50060365 7-00s6 10 fersdcoy.

36y fmbol ds@gdol 3030
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056535 3

do- SDS-U 396gMmo ©s SL53MOIM030 OBST03S

==35:900  ==amymbgdo

1,3

7-9 ol 10-12 fewols 13 fewols 14 ool 15 Herol 16 fevols 17 figwols

Lodlwydbobomzol  sTsbSLBosMGdgo  3wobozMo  650dbgd0IB  YMMHIEMIOSL
03ymHmds  LEMogdo (21,4%) (P <0,001), o369 (28,6%) (P <0,008) s UggbmdeMogo
dm3foxrgool sbdsmgdol bodbgdo (13,1%) (P<0,029).

Fo6d0  §mbol/bLodbdbols  sbBg-s  39M0boGo Mo MoLZoL  BoJBHMEMOOL

399mbs3wgbo@ BoGo®ms MYGOML3JGHMEo d90mbgg35-3mbGHOM®OlL 33wg3s. MHob3ol
B9dBHMMGOoL 303sMm A560LBPIMS FgxrsM©Idomo GoL3o (RR) 95%-0560 Lsbommdol
06¢9M35wom (CI), s@G®0d9EMwo Molgo (AR) 699 53500900l ©sds@gdom Gobzo
99b3mboEMGOMEMS FMGOOL S 3M3MSEFOVIO0 5GO0dNGHWo Mol3o (ARP), Hmdgwros
5B39690L HoL30L Bog@MMOL Bydmddggdol d3m3msome 9x39Jd@L.
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09000b393505 X3RO0 45900056 F9630 fboli/Lodbydbol 39M0R0EOMYdIMYWwO
©05360mBol dJmbg 84 dmLfogwg, bmwm 3mbEGHOM®Ol xamxndo - 126 bm®dserr®o
fmbol dJmbg 053930.

396300560900l 3)3eoEYMAB6oL 39M0MmEO boliosmYds MEMAB0BOL TgE)sdMEEOO
LoLEBYFYOOL  2oMgdml  BoJBHMEMGOOL 0T  vI3GIEO0L  MbsGom.  EIEOL
56550099350 33905, 3030mJLos, LEHOILO, 69305, 3e5396G Mo Lobberdodmdigzol
M ©3935 0()393L Boymaxzol dmEwsymabol 396MH0m@Ado 35630ms69d0L dgx39MHbgdsl s
1539M9MOME  Yoe0dgds 93mbmomemo R9bmE 030, M3 d98amado Qobs30MMBYOL
3b0dm3zsbo  Jumgowols  EogM™m3zgosl,  @o30EIMO  (33¢0lL  EIMM393OL o
LoLbEdoM3M3560 3500MEWMYO0L BMOTOMIISL .

5639306930l dmbs3g9900L 90190000 5bse0bob Loxgmdzgu By LEsEGHOLE03MMS©
LoMHIMbM 3609653 ME MOL3-BodGMMYGds© HoMBmBobs: bgwdmzwg mxsbo (P-0,037),
365359300560 mxsbo (P-0,000), 0gol adsero qsbsmengds (P-0,014), 3530l sbsgo
>30 Howbg (P-0,000).

MmO 3 39000b393900L, 0l 3MbGHOMEOL ¥ 2n3do ©)JIdTo MOLWEMdS bdoMms©
00900b5Mm9Md@S 5615390 L50dIOMO, BOJLOMS 30M39¢0 s IJmEg bsbgz™OL
398GMDBO (25% s 12,7%), 33539 M930Ms309d0 (14,3% ©s 9,5%), sbgdos (14,3 s 9,5%).
LEAHOGOLEHOIMMO®E BsOHIMDbM sdMhbEs  gglBHMmbol  Lobdotmg (RR-1,57, CI 0,74-1,61

P<0,035).
gbcoo 12
OLe@doL JsbsL0SMNYGIEGdo sl gmeem slss3ol
053030 ©Y©Yddo
ObremdOol d90b3935 | 3mbGHG™mwo| RR CI P
n=(126)
dsbsliosmgdengdo (n=84)
3003900 MOLYIEMDS 56 (66,7%) | 69 (54,8%) | 1.36| 0.93-2.02| 0.114
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d9m®9 5 3930 OB 19 (22,6%) 41(32,5%) | 0.71| 0.45-1.11| 0.161
39LGH™bo 21 (25,0%) | 16 (12, 7%) 1.56| 1.03-2.14| 0.035
903539 M9L30MS(30900 12(14,3%) 12(9,5%) 1.29| 0.73-1.92| 0.400
569300 10 (11,9%) | 12 (9, 5%) 1.16| 0.61-1.80| 0.747
F9630 fmbs 24 (28, 6%) | 31 (24, 6%) 1.12| 0.74-1.61| 0.630
6. 065394300l 396900 11 (13, 1%) 7 (5, 6%) 1.61| 0.91-2.25| 0.096
6. 56506939J3096M0 35mMEMY0s

12(14,3%) 8(6.3%) | 1.58| 0.92-2.22| 0.094
9900035996 1)MH0 ©oGHZ0OMZS 5 (6, 0%) 13 (10, 3%) 0.67| 0.25-1.35| 0.393
363005939000 Mm9xM5305 3 (3,6%) 4(3,2%) 1.07| 0.29-2.05| 1.000
B30 GHMOMIXO SO0 6 (7, 1%) 7 (5, 6%) 1.17| 0.50-1.94| 0.861

390BO3MMOGIMWO  gMMmOEEYds  49dsbgzoms  MOLMEms  fmbsby,

306500056

050396009, HMA MOLMEOMO5TEY 56 OB MOOL 39Mm0m©To BLodLYYIBoL 56 OdYEHOL

5MLYdMds oMo gbl 3093 9P 3609369356 HOLZOL BodEHMOL B050mBsgzmdST0

Fo6do fimbol BmOToMmgdoLmM30L. MEOLMEMIOL OML  sGSLILIMZIO  BoJGMMYdOL

B99mgd3909d5L 96 bggl Lodsbmbm  M95d309d0L ob30M5MGds, MMYMEO[ IOL sl

Bogma3ol mGyob0Bddo (553@930M0 3swbo). dm3gdo MgogdE0gdoL MJoE0BIE300L

36MHmEqldo boymado 033wgds 296900l 9du3MgLOS s BHEMBLIOMO3300L BodEHMEmdOL

59BH03mds, Moo 9myzgds bogmaol mEmPBMIdLs s Jumz0gddo 9@ OdMEOHIoL

(330 g0900.

350MWMP0)MH5©0  d030bsg  MOLMEMdOL BMbEDY  IBSIOE
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0539399l 99 mddo 943b69dom 3M:Md93900, HMIGEmS Mol 5Lsb0dbsgos Bss®gzo
3090 G5E0, 3mOHIMEMWOo (3300090930, J39308 MM3935, 0BLYI0bOGBOLEIEEHMBdOL
DM, 300009300905 (3b0dM3560 Jimz0MOl OMM3900L396.

B39bL AoLoEsBg 90mb393930L X amxdo MmOLMEMdOL OHML FoMdo fimbs 3Jmbos
28,6%-U. 58539 OHML Joo0 0ym 3030m©0bsdool LobdoMy, MIMm3wgLMds 0339090
50505¢3bLOMYOMO,  M30MSEJBs©  BoboMfyrmgzsbo  Ls339d0m, Tooeo  ogm
90m30MO0  ©5ds0IMdOL MbY3. MOLYIMdOL OML 33900l Mg7000L IMM393s
3MbLESGH0MYdM 0dbs ™mMo3g xamxndo (RR-1.72, CI 1.15 - 2,32, P-0.009). s35505¢0
@ROM3005  FORIJOIOJo  Fmbso39dgd0, MMI  IEOL SOOI BILBMIs60,
©IBOGEOAIOO 33905 {omBmoagbl 93 oEYmxnbol  3gMmomol  LsM)dmbm
36M90d@GHMOL 565 FoOGH™  Lodlvdbol, 96989  IOGHIMOMo  3039MGHI6DoOL o
0bLEobOHgBoLEBHIBEGHMWO 0dYEOL A9630mMgdOLMZ0U.

396%0 {fmbol/ Lodlwydbol 8Jmby  ds3dzms 66,6% 0B5S BODOMEMAOMMO
d0md0sMmMd0B, LH3YOLOM 339ms BoGSM©s 17,9% - 8o (RR-1.57, CI 0.74-1.61, P<0.035).
WOoBJOIGHMOMo  dmbs3gdgdom,  Lo3goLO™  33gms  SLME3oMm©gds  LodLvydbol
RMOI0MGOLMD, MRMM IgBHoag 0530939030 FoMdo ffmbol A5630MGOOL  SEdIMNMBS
39309000 39305 Fo6Md0 fbols dmbg mMLIegddo Lo3goltm 339m0ol Bo@sMgdols ™.

LodLvdbol BMOI0MmYBOL 3MIYEOJEHMMIdOL
5GHM0dMEHMIO S 3MINSGOIM0 SGHMOdMEHNIo MoLZo

36900dGH™MYd0 AR (%) ARP (%)
365359300560 My sbo (4-5) 62.92 44.19
d590b sbvzo > 30 gy 69.29 39.59
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©9O0UL LS M 2obs0IGdS 40.00 10.00
bgwdmzwyg mxsbo 32.70 11.29
OB 298GHMBO 35.83 8.95
mObmegddo 339000 M9gsg0d0L 54.24 9.68
©60©303

15390LGOM 339000 43.42 7.75
bawmgbm®mo 33905 (900 Harsdg) 35.67 11.04
Fo6do {mbs fersdg sbs3zdo 46.66 11.11

56565390 3603369eM3560 BogdEHMM05 053030l WB5EYOOL by, HMIgEoE gOL
1J0-296  HIMY30EIPWSE  BOEOL  LoALYJbolb s  FgBHIBdMEMMO  Lob®MMIoL
3963000560900l JglodEgd™dsl 5 {erol sbozolmazol. sbsgrdmdoms 89,3% - ol {mbs
3969g9gmds 2500-4000-b B3o6gddo. JoMHOMS® X AIRT0 I05IO0L F5MB0 [H™bs Jmboos
9,5%-U, borerm 3mb@GMM@oL xamxdo - 8,7%-b  LsOFdmbm 4sBLbgsg9d0L go69dy.

OMamO3 F5O¥Mb0sE (47,6%), obg bmMIserm@mo {mbols dmbg 0538300 (54,6%)
MdM93wgbmds 6 3999 sL53d0 0IYMBGOMS 39690603 33905Dg. 6 ™30L 899Iy
b9wwm3bm® 339006 LobdoMol dsB39690e0 (31,0%) MOXIO 509853 JdMmEs 3MbEM™OL
X3530L  dmbsizgdl  (P<0,024). Lodlmdbol g5EP0Bs300Lmz0L  I60d3bgermgzsb0s 96
©5353 90000 33905 ©JEOL MJIoL  F9I33CIEYO0m, 96BTJE  BOYIO  FoILIWS
b9wmg3zbm® 33905%9. §esdg sBs3do 30wgdoL FoMdo MoMm©Ibmdom Jowgds BOHOL
LodLJbol, 99EHOdMEMMHO IMM393900L O 3MIMMBOPIO 35MMEPMAO0L (FogdM0sbo
050930, 3M-BOLLEWAIMMZMS 53500)0900) RMOHT0MGOOL TJLoIGIMBSL. GO

Psdg 339906 BHodo  obobogds, GMmamem3 9603d3bgwm3zsbo  3MgodGHmemmwo
399 BHMO0, 456L539PMGO0” bsbIM 3w dmbydMH030 s bgwrmgbm®mo 339ds.
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LoMgolm 933l 96 0f393L 3930060 33900L bollosmls s bdo-U Jmeols (64).
LodL¥ydbg RO bIoMH 30MMYdS bgrrm3zbm® 339859 dyma3 8533939000 96 bobdm3arg
dmdmomo 339008 OML s 3oGMogom, dbgdMoz0o 33905 6 ™39Dg TgBHo bbol
39605303500 5353006090 0s 2 ersdg FoMdo mbol 4sbgomsMgdol  Golzol
099306M905Lmb. 93sbsb ghmo, 053093900, GMIYdo3 0090©bI6 goL U,
M306M53JuMOSL 56039396 Bo33zgdl, GMIglsg s Y3gwsHg bdods Imobdsel
MOLYYMOOL 56 Wog@o300L 3gMomedo.

5960350, 369~ 5 39MH0bsE MO0 39MH0Mm©Tdo dmIJdg0 BogEHMMIO0EIb Loz m
sb53d0  LoALMJbol  BME®BoMGOOL  MZolsBMobom 3608369 m3zsb0  HWIMRBS,
36535¢0(9300560 mxsbo (P-0,000), dsdob sb530>30 §gwbg (P-0,000), 0gol bydrysrm
3965 gd5(P-0,014), bgerdmzwg mysbo (P-0,037), 249b@™Bo mOLvyermdol 3g®omodo
(<0,035), mOLwEgdol doge 33900L M9:10d0b oM 3935 (P-0,009), 30md0sOMBOL Bo@oMgds
Lo3golbem™ 3390m0m (P<0.035), bgermgbm®o 33900 gt Hersdg (P<0.024), Foedo fHmbs
fasdg sLs3zdo (P-0.003). 5GH®0dMEHo GOLZ0 ©S 3M3MWSFOMMO SGHOMOdEWIWO
o300 29b6LS3IMMMGO0m owswo 30-{gebg dg@o sbozol dsdgdols (AR - 69%, ARP - 39%),
3653593600560 mxsbol (AR - 62%, ARP - 44%) s ®6Lbvergddo 33900l 95030
©M03930L (AR-52) coMHmb.

Fo6d0o fmbols dJmbg 3dmdgdo Fomdmoygbgb 3538305 Lodbvydbol I60dzbgem356
GHoL30L FoJBHMOL s SLoboggh, GMAMOE 39693H03MO, 0Ly 93MWMPONO 25309690L.
LodL¥ydbg 353939000 bA0MS 3MMYE0MHGIL FTMDdEGdT0 MUY LodLIbgLMSb, Mol
3b90Ymx396  930930MmwMY0MHo  33e093900. 053939030 LoALwYJbol  Qobz0MMYdOL
o0 5¢dIMMds 08 Mm¥obgddo, Loog TIMdWIOLSE 909b0dbgdsm  Foddo (mbo,
539380690905 399330000 39doboBIGOMb, 33900l MK IBMO BHMIWO(E309IMD
) obols 9360900l 3bMzM9gdoL Falimsb .

xobol dgboderm go3wgbs 939dbgds Lodlmdbal, 339001 MWL, oJEHOZMO,
d0mdgd0oL Hmbol LGo@MLL s 33900l 93 MY0IM Fsboliosmgdegdls. 58 J98mbz9390d0
3969303100  Hobolfo®robfymds Fomdmoagbl ©odsGHgdomo MoLZOL GodBHMOL o
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396LsBM3ME3L 33900000 083w ligdols F0dsM IMToE GO M175dE0MEIMBSL. 53539 O™
396930360 H9dmddggdoL s 9MgIML 3odGHMMmGOOL MHME0 dMEMIEY IYIbOO
56 56H0U.

SbOOM3MIgEHOHo dmbszgdgdo dgufogerow 0dbs F56Md0 [mboli/Lodlwydbols dJmby
053830005 90mdgddo. FoMd0 [mbol/Bodlwydbol ddmbg dogdzoms ddmdEgddo Lbgrerols
dsbol  0bgdbol  Lodmoemm  39B396989w0  5©gdsBHgomEs bmMISL s Fgo9bs
©9©90d0- 25,5+3,7 32/02-b, beaewm 3599000 - 27,5+4,7 33/02-b. Ho3 d99bgds bEGoEorew
LEAHOIGMLL, Gebolb To@gds 950gb0dbgdMms  FoMdo rboli/Lodbydbol dJmbg dogzd3zme
©9©900L 51,2%-U  (bdo - 27,4 + 2,332/33.9) 5 33900l - 60,7%-L (Ldo - 26,6 +1,632/33.0).
6039 X3IRB30 FoOdo fmbs Ma®m bdo®o ogm 8599080, dgLodsdobs  BIo-b Josoero
3539690 gd0m.

0599008  BOMEWMAOMOHO OO  JodMIs3emdsdo  F9Md0 fmbol FmOHIoGmgdsdo
©OLEHMOMYdS BOY 330939030, Lo Bsb3z9bgd0s 8530l Ldo-U IF0oEMH™ 3538060 d>330L
130-096. gH-gMH o Jgloderm JoHYHBI© ELILYEGOE0s B5Fgd0L LJO-b MBOM JoEsEr0
Lodmom 85639690930 9oL Bo-Msb FgIMYGdIOm. OYHIDOOs SMJM3g, ™A
LodLYd60L BMYOIOHO SegEo F98330MIMIOM FowHY393> FbMEME F58700L FBGOW.
3599008 Lodbwdbols Mo  dMEMIPY  PIM3IZGMNEO IO SOOL,  JIBLOIMPOGOO”
5653969303160 S839JGH0L MZ5WLEBOOLOM. 33¢935md MIMHZEGBMBS 59 30(390L, BIMI
053939930 Lodlwydbol 49630l SBLMEIMEWOO MHOLIO 0HBMEYDS, 0119 30 JOHOI-9O™
d0md9YL 593b Fodo Hmbs s F930wgdom 5@ MBL, HMmEaLsg LodLYIby 509boTbgds
M6039 dIMdYlL.  bsmgrs 9oL 6sB3969d0  SLmEosgos FdMdEgdol  Ldo-bs o
55 MB0MOOL Frbols FmEOU. Slo30l FoEHJOSLMIb 9OHMo, FFMdWGdOL LJo-b Yoge9bs
05393, LoALbgBg 0BOYdS WS LHdMEMME FIMOGIOL Fmbs oMM YgbLs I3
36900dGHMMOL INHBIOEOMOIOL sUs3d0 Lodbwydbol FMOI0MYIOLMZOL. B3zxBL oliogsby
LoMHIMbm ogm FoMdo fmbs gwgddo (RR-1.50, CI 1.04 - 2.08, P<0.027) cos Lodlwdbg
06039 ddmdgerdo (RR-2.26, CI 1.45-2.68 P<0.001).

gb®oo 15
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39803309y 3530305 d3MdEYGdOL sbMM3MIYE Mo

dmbs399900
S6nOM3MAgEOHMmo doMOMIEO XYIBO 3MBGHOHMol XaMmBo
-84
8cmB5398900 (n=84) (n=126)
Mean SD Mediana Mean SD Mediana

©J>
bbggeob Log®dg (18) | 1653 | 190 | 167,0 167,4 5,5 167
bbggeol dabs (39) 707 | 13,2 70,0 67,3 12,6 65
bdo (3/02) 255 3,7 25,2 24,1 4.4 23,1
0505
Lbgeob bop®dg (1) | 1815 | 71 180,0 168,2 443 180
Lbggeob 3:b> (33) 904 | 143 | 900 83,1 25,9 86
b3o (33/92) 275 | 47 26,5 25,8 7,9 26,8

d0mdqdol  FoMdo  Hmbol  gogergbs 853039000  LodLvydbols  FMGToEMmGOSDY
d9gbfogowo  odbs  BHym39dbyg, ©o-ddgdls o Bsdz0gd 3539390  BodoMmgden
300360 MmxbYO 33139070 ©IHODW, O™ J3bgAH0INOO Ws J3g30m0
R9JBHMOIO0L  9OHOMDOMds  2oblsbP3Ma3L  LodLmdbol oo  bsEOMYOME
§0bsLHotAsbHYgmdsls 3538390 s dMO9dT0 .

239M93ml BMY0gOHDO FoJBHMMO, OMYMOOESS Mmxsbol 3bmg®mgdol §qlo, 33900m0
G®5030900 51939 SLMEFOMEYOS B3TMS SL530L LOALYIbgLEb. x3LoJMIbsoBMGO
33193990l 90939000 bsms© 033900995 39300600 J393000 ©IMM39390L, MK obob
339000 3539Mbgdl  (3mbGHOMWO, 339000 J0MY30¢93900, ©dIEGds) TFmMOL, Mo
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of1393L 33900L b30bgdT0 B53d30L MZOMMGAM 300l F9J9B0BIGOOL OJ390NGdL. 53
3063 9JuBHdo  39MbgbGH Mo Fs85  Fgodewgds  gobgzobowmm, GmamOE  J3930000
©INROGEOAO MZ000MJRIESZ00L 39000900l BoMYE9gdTo.

LY EYOMS  FMBOBOYds  FAMIWGOLS s 085333906 FmOOL 139305800960
063 96d30900L  5MOLYdMdOL Tglobgd, o3 gMmol dbGOZ dMoEI3L MY sbol o3¢gddo
©509L90m s65ePMY0ME 3390000 B39390L S ©Y30MEHILMBYOL, J0ddSAZ39EPMDL Bs339d0L
56b93580, beargnm dgmMgls IbG0g 8dmdgdol FbGO0L BLOJMEMYoME Dghmesl ds3d30L
3390509 30b6GHOMob Loboo (1533930L drErMmIY F0MIOOL TGS, GO0 11533930
399mygbgds  HodgBgdol dobBboom s 393980  LobyMzgero  Fggaol  dologdo,
396900360900l 999963 900), M3 FoblogzmmMgdom bdocmos 30639w0 d8MBOIMMOOD
5050090 053839000. 5©0b0dBME0 GodBHo IILEMOS B3gbo T9gad00m - F5MBO
fmbs Mxzd™ bdoMs 500b0dbgdm©s 306390 MOLMEMBNPID IdJIMW d53039030.
OMAMO3 doO0MSE, 0L LSIMBBHOMEM XaMxBdo 56O A5TIM3E0obEs FoMdo [mbol/
Lodbdbols  SOLYdIMDdS Lodlgddo  Bomo  VBMOMIMIYGHOMo  Imbs3gdgdo o
B1@®03E0wwo LAHSEGMLO FGOHYIMOPS S153MOM030 bMOTOL FsMAW9dTO.

9d0mdgd0 Hgdmddggdgb 0539390Dg 33900L gobLsBZMMWO dMEgWol, 3390000
J3930L s BMPsOIE MYBOL BMBI30MmboGmgdoL Fomm3z0l dgzgmdom, M55 Jabol
bo3wydzgwl d53d30L 3mB3MG Mo Lodslvbm dmddggdobmzol s 360d3zbgwmgsbos
ddmdgdol  J3930L, SVBMEOL LEHOWOL s BMASIE MmXsboL BMbIzombo®mgdols
3063 9JuBdo. 306506 J3g30m0 3OMIWYgdo 8F0EOM® MO 353006 9dIO
LoLYJ69LD s 5BOTbMWO Ls30Mbgdo 15385MmE WYGITMMOE ML Fglfogwrogro,
3600369wm35605  LBoALYYIBOL  BMOOMIOOL  STSBHIOOMO  MOLIOL  BodBHMEYOOL

309m3egbs.

J303000 ©OR333980 ©YEIDF0

390mbg93s 3MbEGHMHMro RR CI P
n=(126)
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(n=84)
339000 695030 MM3935 21(25,0%) 13 (10,3) 1.72| 1.15-2,32| 0.009
36505¢3bloMYdIMO 33905 15(17,9%) 11(8,7%) 1.53 | 0.95-2,15| 0.079
Bobdomfyarmgzsbo 33990 18(21,4%) 14 (11,1%) 1.51] 0.97-2,11| 0.065
3030065800 24 (28, 6%) 30 (23, 8%) 1.16 | 0.76-1,65| 0.540
99000553H300m35 > 2 Loo. 22 (26, 2%) 26 (20, 6%) 1.19] 0.78-1,71| 0.440

WOoBJOGHMOME  yommgddo  9Ms3mo 9oL 0bgm®dszos  Lodlvmdboo
55350090 085303000 FIMdEdOL  33900L  3H03gdoL  Tglobgd, To®sd FgosMmgdom
6530905 5M0L 25dw9dgdmeo 3538060 d53d30L J(393000 3OMBdWGIGILS s FTMdEYOOL
339000 $39390L dmE0ob. 36033690™m35605 MOP0gMNJd9gdol MM dmEgero. 30603900
- mxobol gbd30mboGds AobLEBMIMH3L 393006l 353330l (393000 3OIMdEYIGOLS
339059 3dMd9d0L 351IbolidygdMdsls Mol s Igmeg - mxsbol imbdiombo®mgds
39bLOBEZMO3L 393006l B53330L 393000 3MIMOEGIGILS s FAMIGdOL Foge 353930l
3390519 3mb6EOML IMOOL. 5Mox 9BBM0 BMbI30mboMYGdS 35806 GO0 FTMDEGOOL
3390599 653090 30b6GHOHMEmb 5 JGuodsdolo 05393900l Joge sEox BB 1533900
FoOdo  ©om©gbmdom  0MgdILMb. ®v) 30 83 Ly30MbYdOL MMM 3538060
©OLGHMOYds  Mbao@obsemMo  33093900m, TgLodems  BSOMZwMl, OHMI
053035 J(3930000 IMP393900L s LOALYYJboL BRMOIOMYOOL ITSEJOOMO MOL3-
299 BHMOGO05 MmRIBOL SMBLHMOO B6J30mboMGds, FIMdGOOL sOLFMOO 30bEHOMEO
0530305 33900L botobblLo s M5MYbMdIBY, M3 0d9bL BLodmewmyorMo Bgdmddgwgdols
bsbosols .

6583969000, GMI Mmxsbgddo, Losz bgds 33990l IMM3G30L 3OMIME0MYdS,
3006905 ©gEol  s3mbGHOMHMwgdgwo, 39MHx8gdowo bsbosmo. 53 3mbEgJuEHdo

39635696¢ o 33900 obobogds,  MmamGE 0539306 d0ge  33900L  3GM39L%DY
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3MBE®MEOoL 5939009001 S MZOMMIAWS300L OIROGEOG0. 53539 O™, OMMS
3960530wmd580 33900000 FMMbM3bogdgdol s305gMmzogdol B393980, doddogrols

5969, f0bs503gaMds d5es396g00m0 339008 F0T5MM 5d0YIMHGOL MFOMMIYAMIWSF00L
@5 3390599 3mbEHMM@OL MbsMb, Mo3 Jabols Hmbols 9930609008 HobsdoMmmdsls ds3d390Lo
5 IMBsGydd0.

33900l Aobollosmgdgdo, ROHBOZMNOO 5dEH03MdOL bo®olbo, d90sIEHI0MHMI,
936096mwo mm Jgbfsgaromo 0dbs MMM 053939900, oly Fdmdwgddo. 339000
6955030 56505 583965, OMA MIM53gl F9dnH393500 FoMBHMB0SE dog3d3ms 33905 0ym
56505 3bLoMdMwo (P<0,048), ym3zgr@ome Mogombdo Fomdmds BosbdoMfymgdo
(P<0,016), 890569000 bs3engdo 0ym 3owmgzsbo s 3bodmgzsbo 1s33900lL bggMomo
foo. bdomo ogm ULorBdol odmEH™3z90s (50%),  9MORBLICO 1533980 (BHId0oWO
Lolidgergdo, ULHMsxgo 339008  3MMm©wYdBHad0, GHIV0WIME0). Mok sblowo 33900l
3539Mbgdo  sxodlodEs  ddMdWgdol  FbMoB  (dJoMomso  xyMx30-21,4%,
3MbE®Meob X330 - 3,2%).

R0D0ZNO0 5JBHOZMOS VSO 0gm FoMdo {mbols dJmbg 053839080 (P<0.005).
A9 930DMOMb  goBoM9gdwo OH™Mol (3,0:2bm) s 3md30BHIO0D LIMRIOTMOOL
Lodw)oem boby®darogmds (2,3+1,8 L) 509053 g0m©s Jowgdvyen BmMILL.

©O5M50s 4

93930000 ©OX393900 IMLfogerggddo
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3905690000  5bseoBol Jggao Jodmoym  FoMd  frmbols s Lodlmdbgliomsb
SbME0M9dIwo d9990 MR DBMOO S J3930000 MOL30L BogdEMMgdo: IEOL F56d0 [mbs
(RR-1.50, CI 1.04-2.08 P<0.027), LodLbvdbg meogzgg ddmdgedo (RR-2.26, CI 1.45-2.68
P<0.001), 339001 950008 ©@MP393s ddmdergddo (RR-1.17, CI 1.15-2.32 P<0.009),
053039070 56505 sbloMYdMEo 33905 (RR-1.50, CI 1.02-2.08, P<0.048), 6sbdomfiywrmgzsbo
33905 (RR-1.70, CI 1.10-2.30, P<0.016) o5 @550 30H032100 5gGogmds (RR-1.73, CI 1.16-
2.064, P<0.005).
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bolosmo,  Mo30mbo,  M30MOBHILMJO0)  3OBEIWEIOMES  Mmxsbol  yzgms  g3drby,
396Lo3MPMYd0m FIMOWGODBY, M5Bg3 P396L 33093500 FommOoMdEs  FoMdo [mbol
390m3wagbs  FdMdYEms  MIMIZ3egbmdsdo, goblogMmMgdom  LoMHdmbmo ©ggddo
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(P<0,037). 56500960 dmbs3gdgdo g90m3wobes 30H03M0 9d@Ho3mdol og3zgomgdols
(P<0,005) o5 390050533060m30L bobamdwogmdols dbGog.

0] 2530m35¢0L{obgdm 00 Bog@L, M Abmdobo FdMdGdOL 300900 MGDsQ0
6oL3oL 390 0dYymxzgd0sb, 4obL3IMMMGO0m MO39 FdMdEOL FoMdo mbol dgdmbggzsdo
, 59356099 Ms, ®Md Bogmm™ 29693039600 HobslfoMsbfymds, mxsbdo ©sd3z30wMdMEO
33900L 95000, ALAS3LO J393000 BoJBHMMGd0 JIbol Fobs3oMHMdIL @S 5ILEMYOL
X bMEO0 2o6M0ml 305350 R0dGMEMMen 3603369 MBSl Bo3d3ms L5380 FoMdo Hmbob s
Lodlmdbol  BMOI0MYdsFo.  LolvM39Er0s,  dMBozso  BsMY3s  0mM35¢olHobgdgls
3LOJMYO6300509d0L 33O B LEAMIAIYOL MR IBMEOO 2o6mdm330L, dTMdgdols
3MbGHOM@OoLs s 35383ms 33005D9 3oLIbolidygdEMdOL QomBx MdgLYdL, dgmegl dbGo3
- @R 9bYBY mO096E0M90ME0 FOIMYMGO0L T9dw9d539d5b.

HoL30L  BodBHMOOOL  M5301909M0gd0  Tglsderms  FgBoLEIL  SbIMIMOZ0
3055300l  dobgzom. 8538308  slo3oL  AoM3oEoLiobgd0m  MHOlZoL  FBodEMGmgdOL
d9LPogs o 9MIMEO  0©IBEHOBOGFOMIOS  9MEOEgOgos  Lodlvdbols  Fglsderm
dobgHgdols s  Fggadol EOMNMo  3OMBOWsgBHo3olbs s mxsbol
0653m®30M930LsMZ0L.  FIMDEGOOL  KSBIOMYEMBOL  JomBXMIGLNdS,  SHITMdOEIOL
Q3050 fmboll 530096 s30egds, 39693030 339005 S X BLOWO 3BM3MdOL Fabol
30135M0DO(300 396339010 939305 LoAL¥)Jb0m 5350 YOO B53FZ3005 MoMYBMdOL
39L5930090ws@. 3969HOFNG BoJHMOIODY IBIIGVOO BIIMIIgEYds FgdgdIEos,
35658 93bMaabMMo MHoL3OL  BoJBMMGIOL BgIMJdgIdOL S30Wgds 9B (33C0GdS
LogLgdom  JgLodEgdgE0s.  599sb  QedMAObIMY, oMMl MHoLZOL  BogBMEMmgdol
Igbfogas  FoMdmoygbl  ghm-9Mm  yzgwsdg  9608369wm3zsb 30939630 o
09653009 BEGOBH90oL Lodbdbol Joer35d0.
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39bLsBEZML3L 3b0dM3zs60 Jumzowol MmGYSBOBAT0 gobsfowgdol ™Ms30L9dMIdgdO.
059305 33530590 B335 935830 3¢r0bgds LOALYYJbol Lbgoslbgs BabmE 030
39G90MMWMM0  MM393900L S 3-LOLLEAIMOOZMS  350MEMYPO0L  BMEHIOMIOOL
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Lbgoslbgs HOLZ0m . 439w 96539000WLs0TgM FmEOIsL Hoedmoygbls Lodlb«ydbol
50©M30bswGo  3Hodo, OGMmamOE 3mOmIMbMwo s F9gGHIOMWIOHO  IMPZJ39d0L
53L5H39w0 9OMO—-9MMNO JOOOMSO 3e0bo3 MM Bodsbo. 0mM3wgds, HMT 353030 15380
RMOI0MGOMWO  58©MI0bomo Loy 55dBH0MMGOL bbgoolbgs 3smmyqbgbme
399oboBa s BOHOL FgBHodMEMo Lob®™mdol LOwo gsdmgzEgbols  MoL3U.
Lodbwydbol  SdE™A0bsMH  BHo3L  bdoMo Bzl  0bLYYObOGBOLEGEEH MDY,
303960bLve0b69d0s, EOLEP030Ya0s, SMBHIMOMEo 3039MFHIEB0, 3039M9bEMHMYgbos
5 306LGH0BT0, M3 I9G90MEMEOHO LobmMIoL Lygrdzgels FgobL.
503060 LodLJbol OLOILEYIMPIWSE  odmYygbgdmewo 0dbs gwol
39Md90mfgOommds (1), §go/Lodsmwol o0bogdio s  Fgwo/mgdmlb  0bgdlo.
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0bLEobOHBolEBHIBEGH™IOL  gob30056M9d0l  TMY30Gdg  3OMABMBME  Fo639MUL,
d9oE 83580ME 30MHI0MHJOL 030©Jd0LS s 0BLEOBOL EMbYLMSE. 3rMdEGTSL
Jobol 3539305 s FMBIMPMOOL SBs3do FgESdMEMMO LOBEMMIOL EORBMLE0Z0L
93580M 933965309008  9MMLYdIMBS. FobgEZ35®© 0dols, GMI INDBOPOWgdTo
LOEMIOLME  3BZ0(3JOM0S  5dEMT0bsE MO  LodLYJbol GMmEEo  F9EHSdMIMHO
LObEOMIAOL  BMOA0MYGOSTo,  Fobo  OMAMOE  ORBMLGHOIMMO  3M0GHYHOTob
3600369035 56059MM3560™M35605 O ©T5EJO0m 333039009 gd9OL Lo FOMHMIOL.
©0999 96 sOBYOIMOL 9ol gomdgdmHoMowmdols gxsL9gdol MbogoEoMmIOIEO
3603H96039%0. Inge Moy 439969300 (599, 53G0S, 356505, 0byEPOLO, BV SMJIO,
0)HJ9gm0) 0900539005 ool 2s6m3gdmfgmowmdol  bsgombogrmMo
396395G0WMMH0  3bOOWgd0, o3 3bos® 9h39690L  BraMTsr o  FsB3969dwgdol
96093690356 9blb35390sL. LogsGemME, 50b0db o Q9B30MMdGdIMWos 8533301
DAL 9O LbYMol 3OHMIMO300L (3300 gdId00 S 56 0deg3s BT I>EGdSL
9ol go6mdgdmHgMHommds godmygbgdwo 0dbsls, Mmame 3 sdmdobscrmMo bLodlwydbols
398356900l GHYMs®0 6odsbo . ol gomdgdm{gMoemds JoMH0mMsEOE sLobogl 30643905
5 30L3969¢MO 360TOL MOMPIBMOIL, FoaMd BA0MIW 56 3MMIEX0MIOL F9ESdMEMMO
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Lob®MAoL  Lbbgs  ggbmIgbgdmsb  (sOGHgMHoMmo 30390 FHI6Dos, M 3mboL,
GO0y0390H0©JO0L  o3H9ds). 99539 ©OML  5dMI0bsErE®  Lodlbwydbglomsb  dobo
3MO9Ws300L  boGolbo  9608369wm3gbs  939690L  Ldo-U 603369 MBS Qo
95639690900 4560bogngds, MMM 3 Lbgoalibgs Lobols Lodlvydbols sGOLYdMdOL JoM3gcmo.

Powo/bodspol s  fguo/mgdml  0bgdlgdol,  GmaMmOE  0E™IobswrGo
LodLbwydbol Fo396M9d0L G B33 SBs3T0  LEdMWMME SAIBOWO 56 SGOU.
06094900 MROM bJoMms 498m0ygbgds 15 {erol Bgz0m, BogMsd dmbstgddog fgwols
356399m(gMH0mdols s BIo-296 4oblbgszgd0m bBozwgds  3MMgomgdl bodol
3993390™d0lL  3OHMEIbGHME  M5Mm©YbMdLMSD. 53539 ©@OML  ¥53d3m5  dSbv3do
Powo/lodsmol 0bgduo BmfmgdMmos 56 BoOGHMm sdMIobscmMo Lodlwydbol
©5L5YIBS, 505390 F9EIOMEIMEMO O J5MOO0MZIBZM MO MHOL oL TGUoRsligdES.

B3abl  BsLoewsBg  Fodo  Fmbol/Lodlbmdbol  8Jmbg 0530939000  {gwol
390399 9H0mdol Lodwmoem 35B396989wo 99500y9bs 59,8+7,6 LA-U (Lo3MBEHOMEM
X3IRBOL 053039000 - 54,1+7,9 LA-U), bemem 90 396396GH0wo - 68,6 LA-L. 90
396396¢ 0By dg@o 9563969090 g98mM3obes  Fo6Md0-{mboli/Lodlwydbols ddmbg 12
353096@L  (14,3%), G553 53 053039000 53MI0bsEMo  Lodlmdbols  s®LYdMDSDY
doMmomgds.  gao/bodsmeol  0bgdlol  Lodmowm  3sBggbgdgwo  Fo®do
§bol/bodlwmdbols dJmbg 353839030 dgoa9bcs 0,4+0,110-b, ImIsBgdeo dsB3969d9w0
(>0,44 1B-BY) >MBoJuocMES 15,5%-b. Fawo/mgdml 0bwgdlol Lodswm sB3969dgwo
oy 0,8 £ 0,19, 353905 50960865 16,7%-U.

3bdoo 21
3600OHM3MT9EHMEro Jsbaliosmgdgdo s 06@gdlgdo

809033 53939080
SbOHM3MIgB Mo 35839698 gd0 396030 {bs/Lodlmdbg Be®3se Mo Hmbo
(n=84) Mean+SD (n=126) Mean+SD
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Lodoweng (10) 164,2+10,8 162,3 +12,8
Hmbs (33) 73,7+9,9 60,6+46,2
Ldo 3p/02 27,2+2,2 21,3+2,0
Lbdo SDS 1,6 +0,4 0,8+2,0
dbemOL go3gdmfgHomds (10) 26,0+6,6 24,5+21,8
33390 0L 256MH90MgM0E™Mds (b3) 85,4+10,8 77,2+11,2
D90l go6d98mfgHowmds (10) 59,8+7,6 54,1+7,9
09dmb 4560393 9O0Mds (1J) 81,2+14,4 76,4 £9,6
$9x0/bodswwol 0bpydlo 0,4+0,1 0,3+ 0,02
Dowo/mgdml 0bwgduo 0,8+0,1 0,7+0,1

33e930L 9900939000, Dgerol  gom3gdmfgHormdob, Powo/Lodspwols o
Dowo/mgdml 0b9glgdols 5m©YbMdM030 9539690 gd0 5L 9do
503065 ®HO BodLYYIBOL sSOBYdIMOIL FoMdo [mbol/ Lodlwydbol IJmbg d5383ms 14,3%
- 16,7%-0o0.

Fo6d imbsls s Lodbydbglmsb SLMEOMIOM  9H-gOH MM 3¢0bo3ME
196mdqbL  sOEHgOoMwo (16930l FoBgds FomBmoagbl,  4obLOIMPMGO0 SO
399090@GHM  s153d0.  LOLEGHMEMGO S EOLGHMWIO0 OGO Mo  [bg30L
353900 35B39690¢0q00L godmbogegbs 259mygbgdrem 04bs oo ¥3M0ESbgmols
390005300 303E5300bm30L 89993539090 3003 9M0d900: LobBMEmGmo {bggzs
> 130 99 3(.b3. berem OLLEMEHO 6935 > 85 39 3(.L3. FoMdo Hmbol/ Lodlmgbols djmbg
0538300 27,4%- 509b03bgdm@s LobBHMmMEMo (6930l  dmBs@gds (P<0.001), 10,7%-b -
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©OoSLEHMWOO (6930l doBqds. 99dmbggzsms 10,7%-30 ©sxg0oJloMmEs LOLEMEMMO S
©O0LEHMEOO {i6930L gOHPOEOMOo do5@gds (P<0.025).
3bOoo 22
Lol Mo S ostGMMMMo sOEGHIMoMmo 6930l Ishgzgbgdergdo
399033 306306396330
35600 mbs/Lodsnbg 60O @O fabo
(n=84) (Mean+SD) (n=126) (Mean+SD)

Lob@me®o {16935 119,0+13,6 108,2+23,5
OSLEHMWOO 6939 70,5+10,3 63,2+14,9

RR CI P
LobGmemGo (bgzs >130 23 (27,4%) 11(8,7%) 195 1,34-2,54 0.001
©osbEM©o (6935 > 85 9 (10,7%) 7 (5,6%) 145 0,76-2,14 0.265
06039 {6930l 5@ gds 9 (10,7%) 3 (2,4%) 198 1,09-2,53 0.025

030O0 3OHMBOEOL 33¢09g35 BoE M LodLYJbol dJmbyg 22 353095BL. LogH ™
JregbBgeHobols Hom©gbmds dmds@gdryero 3Jmbos 9,5%-b, bawm GHMoawoig®oqdo -
4,8%-b; @05¢0 1033300301 WO3M3OHMEHI0PIO0 OJ390JIMWO 0gm FBMEME GO
990bgg3sdo, bmwm  dsmoro  10d33M030L  WO3MIOHMEHI0IdOL  MroMmOIbMOOO30
33090900 LHGOPME 9O 25dM30bEs. SMYMHMYJbMdOL 0bgdlol  bmMIsHg dg@o
9563969090 go8m3eobos 4,8%-b.

@0300M0 3OGmBowo Lodlwydbols 3Jmby 853839080 (n=22)

8583969090 (33/w) Bodb¥yd6oL 8dmby 35383980 (Mean+SD) 6@y
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LogMmM JerggbiGg@obo 452+1,0 < 5,2 30cmew/ ¢

b3 1,43+0,5 < 3,3 90mq/ @
AM0y039H0EIdO 1,31+ 0,8 < 1,7 30me/ ¢
b3 3,20£1,0 > 1,45 33co/qo
59O Mygbmdol 0bgdlo 2,33+1,0 <3.0

39390m@mM0 LobE®MIoL  73gbmdgbgdo Jglfogwroe 0dbs ABMdEGILS s FgmMY
00l bsogloggddo:  FogMosbo osdgBHO 950gbodbgdm®s ©9ggdol 8,3%-l, dsdgdols
10,7%-b, bmerem dgmMg Gogol bomglogqddo -33%-b (RR 3.20, CI 1.53-6.72, P < 0.001).
50 39H0o 303960E96Bol Lobdotmg MmOX IO 39EH0 0gm JOMOMOIPO KX YMBoL FdMdGdTO.
30 9330609 b390M0m0 fowom S MBKOMOIE 49dM3W0bEs MMH03g XyMRdo, bmem
R5MHOLYINMHO X030l 35VMEMY0S FdM3w0bEs FbMmEmE ©YYddo (4,8% s 3,2%).
gbdowo 24
0565MLgdmo LemTsGHMMo 3s0meMmyos d333390d0

3MIMOd0EMEo doMomoo | 3mbGHMmeol | RR CI P
350MENMYOS X3RO
XG0 n=(126)
(n=84)
Lolmbordo LobEgdol 20 (23,8%) 12 (9,5%) 1,73 1.15-2.35 | 0.009
s dgmbn

600l bsmLoggddo

535000 FoMdo ba®dsgrm@o | RR CI P

febs (n=84) febs (n=126)
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3969 3030l JodM0560 ©0sdYEHO

IS 7 (8,3%) 5 (4,0%) 2.200 | 0.59-8.32 | 0.303
0500 9 (10,7%) 6 (4,8%) 2.400 | 0.75-7.95 | 0.172
d9mmg ool bomgliogqdo 28 (33%) 17(13,5%) 3.206 | 1.53-6.72 | 0.001
3O GHgMomEo 3039Mm@EH96%os

IS 9 (10,7%) 8 (6,3%) 1.770 |0.59-5.31 |0.380
0505 12 (14,3%) 9 (7,1%) 2.167 | 0.80-5.92 | 0.145
370l 03900M0 535S

9o 3 (3,6%) 6 (4,8%) 0.741 | 0.14-3.46 | 0.945
9500 6 (7,1%) 3 (3,2%) 3.154 | 0.67-16.44 | 0.187
BMolGdMOHO X 0MIZEOL 350MEMYOS

IS 4(4,8%) 4(3,2%) 1.525 |0.31-7.50 |0.825
GANS 0 0 - - -

50@Mdobomemo  Lodlbmdby, sMEGHIMoMEo  3039MFH960s, WodoMo 330l
©M©3935 §dbol 9.§. I939dmmo LobEOMAOL 3EsLGHIOL, HMIWol 309G MMMEO
G0 89069 BH030L 85JM0560 ©0sdYEOL, sSMMLIMIMHMDOL s M -LolbdsGgzms
LoLEBHYAOL ZoMMEMYOOL BMOI0MYOSTO ¥YOZMS S M36599M™MZY 9B93DY 59E SO
36Mdgdols HomMoyqbl, 49bLO3MPNMGO00 05303005 S FMBIMPMBOL s1s5300.

96535Mm0oEbM3zs60  olgMLool  JobgszsE, FgEdMEMMo  B3gBbmAgbgdol
50690 3560539LGE0s Fo6Md0 {mbol/ Lodlmdbols dmbyg 853939000 3363 599gbgdls
LObEMMAOL  godmymaols
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d0BobIGMboMdL, Moz LsFMoEgdsl 8magEgdl  39399M05bmm  gBmosbo
350ma9bgb Mo  394560Bdgd0oL  dJmbg  3s00MmEMAOoMEmO  EAMISMGMBDO.  SOBYOMDOL
0900 JgLodgdEmds, GMI 5oL BoBYdsLmsb gHmMo©, MOLZOL BogdEMMgdol
3995305 Gglodems asbgl LodLbvydbols Bgod®omo FgESdMEMMO 5dEH03mdol
S9MMPI6ME0 59EH03MdsTo BHMIBLBMOTs300L JoBgbo.  I60d3bgem3z5605 Bod@EHo, OHmI
3Mdd0boMgdmwo  FgBHIdMGO  IMM393900  dgLodermss  B0mOmMdEIL
Sm9MMl3wgmmBol,  IgAHIdMwOOo  LObEOMIOLy @S AE-LOLbEIAIOMIMS
35000l 3MOI0MGIOL SEMmIME 9BO3DbY .

360 Mdgdobsdo EOoL3030bs05TMMOLO JoEYMTs, 55 FbMEWME 3905¢3)MgdOL
©S  96™3M0bmmmygdols  dmbsfoergmdom, 565090 caxobol  9dodgdob,
3LEGHOMIBBHIOMEMYgd0L,  JoMOMEMygdol s  bbgs  13g30swmdol  gjodoms
BoOmmEmds  Bodmogdsl dma339dl @OMMEs©  ©d  LBOYIMOE  A5dM353wobmm

3006039600 ©sM393900L 309D9bE o300l dmgeEro 1B39dGHE0. 53539 POML HYEOEGOJ0S
593960690 FgBHodmememo  Lob®MM™MIol  SEGmYM L0d3GHMIYdDbY, B™MIWYd0o3

053339030 d9350MmM0 LObEMMAOL  BMMOToMYdOL 309E0JEHMMGIL  HoMmdmowygbgb.
5060860 b5dMoegdsll 8ma339dL  89300w9dsmo  Ae-Lolberds®mzms  LolEGgdol
350MMQ00L, FgmeOg 3Ho30L ©0sd9xE0L, 3935BHMO0W0MHIWO S M93MHMEMJ30I0
LoLEHYIGOOL 939 JIIMS O SMIOMUIIOHMDBOL 0bo305300L  Fo3MmMgE0Mm9dgEO,
3693953090 mbolidogdgdo, 89359;3060HMm™ Mo 0635¢0ODsE300L GO 30.

51336900
L. boxs®m b3meol IMLfogwggdol bmEMmoEowwo LEGsbwylols Jgbfogersd godmsegerobs
F96%0  {mbol/Lodlvydbol 3039w gdol MgowEmo  35B3969dwgd0:  FoMdo [mbs
509603693Mms 399m 33w g™y 25%-U (Ldo SDS 1,5+0,3), bogom Lodbwydbg - 9%-
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b - (3o SDS 2,1 +0,2). 50%-80 sx3odloMEs Lbgmwols bm®dser®o dsbs (SDS Ldo
0,8+ 2,0), bomewm 16%-3o - bbgramol dsbob gxzogodo - (SDS bdo <-2,0 + 1,0).

2. fmbol 35630 353900l 3sb0xggLE305 bgds s Lobgmem sbs3do. sBs3MdMHOZ0
©0b53030L dobggom Ldo-l SDS-b ds@gdol 3030 (>2,0-Bg) 500b0dbgds 7-sb 10 -
5909 sbo3ol MLHogwrgqddo, MaM™m amambgddo. 13- @6 16- fersdwg OmamG3
3Mambgddo, olig 39598do LAo-U SDS dgerygmol 1,4 - 1,7-0b  goscyegddo, bmerm 17
ool sbs3do 333 3wobgds fimbol ds¢gdol GYbwgbaos, 336EIOV XyIBIBL
dm6ob Lo®dmbem 9oblbgs39d0L 4o09dY.

3. Fo6d0 {jbol/bodbwydbols 300060316 FobolosmgdgdL FmEOl oMM XAMBJO,
Lo3MmbGMmMEMm XaRol dmbs3gdgdmsb 8gscmgdom, Lsdfdmbmo  36Mg35¢0MmHdL
LEHO0gdo (P<0,001), 5369 (P<0,008) s Lglmd&Mogo dmadfoxgdol sBdscmgdol bodbgdo
(P<0,029).

4. 3609~ ©5 39M0b5GHIWMOMO  39MHO0MEOL @S  SOIMWOo B30l 3603369 m356
3690dGHMMgdL 309329m36s: bgerdmzerg mxsbo (P-0,037), 96535w(g360560 mysbo
(P-0,000), 0900l bydsm 2obsmergds (P- 0,014), 3590b sbs30>30 §gwbyg (P-0,000),
39LAHMBO  MOLMEMdOL JgMomdo (P<0,035), mOLbwgddo  33900L Mg5030L
©MM393> ( P-0.009), Loggolem 33gms  (P<0.035), bgeomgbm®o 33905 6 039009
(P<0,024), fesdg sb53d0 fmbol Fomdo do@EHgos (P-0.003). sGH®odm@Gmwo o
3M3MWSE0M0 5GHM0dMEHWIWOo MOL30 Fo0o 0ym 98090 BoJEMMJdoL Jodsco:
35dob sbvzo > 30 Fgarbyg 9o (AR -69%, ARP - 39%), 96r1535¢0(936020560 mxsbo (AR -
62%, ARP - 44%) 05> m6bvengddo 33900L 9030l osM3935 (AR-52%).

5. 35608  (mbsboob  slmEo®Mgdmee  mxsbm® s 4393000 BoJBHMOHGOL  FmMob
96336093690 m3b50 godm0339ms: 9oL Fo®mdo fmbs (P<0.027), Lodlbwydbg mGogg
ddmdgrdo (P<0.001), 33900L 6950008 IM®393> ©J9ddo (P<0.048),  353939d0L
30505¢sbloMGOMmo 339085 (P<0.048), 0538939008 M306Mo@gls bobdomfyarmgsbo
33005 (P<0.016), @sdsqro 530D03m6M0 5@o3mds (( P<0.009). s@®0dw@Emeo GHobzol
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6.

doeoo 35839690 om 2sdmoMBgm©s Lodbydbg mMogzg ddmdgwdo (AR-53%) o
303m@©0bsdos (AR-42%).

50030650 LBodLbY)dbg 5BMIBBEs  Fo®do (mbol/ Lodlwydbols dJmbg 8539300
14,3% - 16,7%-, %93 993Y39w 90> bPOHM3MIgEHOMwo dsB3969d0gdo s
0b9gbgdol  dmbszgdgdo - ool  4s639dmfgmowmds > 90  39M396¢0w DY,
09eo/bodspeol  0bogduo > 0,44 1O-By, §gero/mgdml  0bgdbol  Lsdwyswm
9563969090 0,8110.

F9630 {jbol/bodlwydbols dmbg 853839000 gESdMEWIMO MM393900L YOOMEDY
90990093 ©s 5d0MIobserMo Lodlwdbg (14,3% - 16,7%), LobGHmememo {Bgzol
dmdsBHgos  (27,4%), ©@osbEGmeMo (6930l dsBgds (10,7%), LoLGMWYOHO ©s
05LGHMOO {i6930L 9OHPOOHMMWOo Fo@qds (10,7%); LogMom Jmegbdgobol o
G600 (3900@gd0L o3Hgds  LodLbYdbol dJmbg 353d390d0.

30543030 M93mdgbesgogdo

90b56dgfmboos 369 s 39M0bsGHIWMOmO 39MH0MEOL MHOLI-BogEMMGOL TmEMOL,
05303ms 5bv380 F96Md0 [Mbol/Lodlmdbols FMOToMHYOOL FsMNZ5O BoJBMMGdOL
3990mgma3s s J0HBsbI0ToMmmEo 369396300 Mbolidogdgdol 89dw9dsggds.
LodLYJbol  BMOIOMIOOL MOZ0ID  SBOFOWGIEIS®  HEOEOJos  Hgwofodo
MmOXIO  LolgmEm  SBv3oL 053839000  BPOM3MIgEHOMWwo  Imbs39dgd0L o
0b9gbgdol  ©obsdozoL  3MBGHOMWO  3OMYM5S WHO AnthroPlus, 2009
2499myqbgd00m.

Dowol  296899mfgMowwmds,  fgwo/bodspwol s fgwo/mgdml  0bwgdugdo
0o00mo9606  F96d0  fmbol/lLodlmdbols  dJmbg 853839900  dMI0bsEIMEO
LodLYJ60L EOsRBMLE030L FotEBH03 S ObBMMT530v)E FYEIMEVU.

F9630 fmbol/ Lodlmdbol dmbg d53d3900, HMBg M3 909b0TbYds0 SdEMI0Bsw Mo

LodLbydbg, 39MHOMPMIWOIE  LOFOOMIGOGD  IOGHIMOMo  [bg3z0l  3MbEHGOMEOL,
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Introduction

Obesity, which due to its high prevalence has become a global problem, is recognized as
a chronic non-infectious “epidemic” by the World Health Organization. According to WHO
data, obesity or overweight is detected in 1,7 billion people accounting for approximately
30% of the world population. Obesity represents the unprecedented problem of health care,
however, it has not been duly evaluated and studied yet and despite the economic losses, it is
not so far considered as a public issue. The salient factor for the topicality of obesity is its
increasing prevalence — the number of diseased is increasing by 10% every 10 years and if this
trend continues, the majority of population in the economically developed countries will suffer
from obesity in the next decade.

The increasing rate of obesity developed in children’s population is especially disturbing.
The incidence of children’s obesity practically doubles in every two decades throughout the
world. The prevalence of obesity in children aged between 6 -11 was twice increased during
the last 20 years (from 7 to 13 %), and it was three-fold elevated in children aged from 12 to
19 (from 5% to 14%). Nowadays, in developed countries overweight is detected in 25% of
adolescents and obesity is identified in 15% of them. The obesity epidemic affected 17% of
children in the USA. According to Berkowitz B. “Obesity in children is not conditioned by the
lack of knowledge, but by the lack of transforming knowledge into action”. The prevalence of
obesity in adolescents is high in the USA and makes up 35%.

Obesity-related health problems were deemed to occur only in adults, but nowadays these
problems are frequently encountered at children’s age. A great number of studies confirm that
30-50% of cases of obesity, developed in childhood and adolescence, is progressing in adults
and often contributes to the formation of severe complications. For example, high arterial
hypertension, symptoms of early arterial hardening (arteriosclerosis), type 2 diabetes, non-
alcoholic fatty liver disease and difficult breathing during sleep (apnoea). There is established

the relation between the obesity in childhood and arterial hypertension, type 2 diabetes and
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hyperlipidemia in adults that dramatically reduces the labour capacity of population, the
quality of life and life expectancy.

The functional disorders of CNS, vegetative nervous system, endocrine and internal organs
are concomitant of the obesity developed at children’s age (90). At the same time, the increase
in prevalence of obesity in childhood is accompanied by the impaired glucose tolerance in
25% of cases, whereas in 4% of them the “hidden” type 2 diabetes is revealed. According to
the data of cardiologic studies, the obesity in childhood is associated with hypertension (80%).
In addition, 60 % of obese children of 5-10 years old are detected at least one of the risk-
factors for cardiovascular diseases (arterial hypertension, hyperlipidemia or
hyperinsulinemia).

According to the modern viewpoints, children’s obesity is heterogeneous and encompasses
the pathological conditions and syndromes, which cannot be always clearly differentiated. The
division of obesity into the primary and secondary forms is conditional and the primary
alimentary obesity, which is considered to be comparatively favourable from the prognostic
standpoint, may be the sign of serious disease, which will be fully revealed in adolescence.
Obesity with its complications is related to a great number of genetic markers, however, only
5% of incidences of obesity can be accounted for by the existing data about hormonal,
syndromic and molecular-genetic disorders. That is why, as stated by scientists, obesity in
childhood is polyethiological and evolved as a result of complex interaction of genetic and
environmental factors.

Relying on literary data, low quality food and insufficient physical activity resulting in the
development of obesity with its metabolic comorbidities considerably reduces the life
expectancy. According to the trial conducted in Framingham (the USA), obesity decreases the
life expectancy by 6-7 years, and based on the prognosis, if the situation does not change in
the near future, by 2050 the life expectancy will be shortened by another 5 years.

The established risk-factors for the development of obesity encompass the increased

appetite, hypodynamia, improper meal intake, genetic predisposition, the pathology of
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endocrine system, etc.(200). According to American scientists’ viewpoint, the major cause of
children’s obesity represents the behavioral, especially eating disorders, and “fast food” factor
as well as decreased physical activities that should be necessarily taken into account when
developing school policies. They also think that anthropometrics and environmental factors
affecting them should be monitored as well.

According to the data represented in literature, the psychiatric disorders associated with
obesity in adolescence, such as depressive and anxiety syndromes, hold high rate. On the other
hand, the mental health problems ( depression, low self -esteem) in children and adolescents
are in reliable correlation with the development of obesity. At the same time, the serious
emotional problems outnumber in girls. A number of population studies demonstrated the
clear interrelation between depression and obesity.

Unfortunately, the problems relating to the targeted revelation of children’s obesity
condition its late diagnosis made by specialists. The majority of patients (70%) falls under
surveillance after 5-10 years following the manifestation of overweight. Parents often seek the
medical help not due to overweight, but because of the complaints such as headache, dizziness,
increased appetite and thirst, pain in the legs and unpleasant feeling in the heart, delayed
puberty in boys, menstrual disorders in girls that already represent the complicated symptoms
of obesity.

According to the results of nutritional research conducted in 2009 in Georgia, the
prevalence of overweight and obesity in children aged between 0 and 5 amounted to 19,9%.
Compared with the child growth standards of the World Health Organization the collated
distribution of Z-scores of weight- to -height ratio in children aged 0-5 is deviated to the
right, that indicates the fact that 5-year-old children in Georgia are more obese than
worldwide, in general. In children at the age of 0-5, the overweight and obesity rates do not
considerably vary according to the gender, and as regards the age, the reduction in their
prevalence rate is noticeable. But according to the nationality, the following peculiarities were

revealed: rarer incidence of overweight and obesity was manifested in children of Armenian
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nationality than in Georgian and Azeri children. Based on the review of prevalence of non-
infectious diseases, the research was conducted in 2017, which studied the prevalence rate of
overweight and obesity, the degree of physical activity and eating habits among the children.
The cohort of 4 000 students at the age of 7 participated in the research. Overweight and
obesity were identified in 26,1% of boys and 22,1% of girls with rural population prevailing.
The relevance of subject
The increasing rates of obesity and the diverse intensity between different populations, the
high incidence rate of its formation in childhood, the diversity of potential complications, the
frequency of hypodiagnosis, the undefined multitude of causal factors, the variety of dietary
culture, habits and food among different populations and even inside them as well as the
diversity of behavioral factors determine the relevance of studying the prevalence, risk-
factors, clinical peculiarities of obesity in children’s population.
The aim of research
The study of prevalence and clinical peculiarities of obesity in school-aged children of
Thilisi and the revelation of perinatal, family and behavioral as prioritized risk-factors for its
formation as well as the development of preventive measures.
The objectives of research:
6. The study of prevalence of overweight/obesity in school-aged (from 7 to 17) children;
7. The assessment of quantitative changes and nutritional status of anthropometric data and
their indices;
8. The identification of the salient pre-and perinatal predictors and the triggers of forming
overweight/obesity in school-aged children;
9. The manifestation of the family and behavioral risk-factors associated with obesity and
the study of their psychological aspects;
10. The clinical-laboratory examination of overweight/obese children and the analysis of
clinical initiation of metabolic disorders.

The statements introduced to be defended:
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- On the basis of applying the mathematical-statistical methods and the current risk
assessment model there were revealed the quantitative and qualitative risk-factors for
obesity/overweight, which allow to select the first-line preventive measures at the
population level.

- The most part of risk-factors in pre- and perinatal period as well as earlier age is
controllable and their correction in children’s population represents the realistic
prospect for reducing obesity/overweight

- The high risk for overweight in elementary school-age children is related to the family
behavioral factors and dietary patterns (eating habits, food control, force-feeding),
which condition the decrease in a child’s self-regulation mechanisms related to
nutritional issues.

- The research results sets the agenda for the identification of main components of
metabolic syndrome in overweight/obese children as well as the necessity of
conducting the stratification and monitoring of atherogenic and diabetic risks and

taking the corrective measures.

The scientific novelty of research work:

The following was studied in the research:

The actual prevalence rate of overweight/obesity in the population of school-aged children
in Thilisi and the nutritional status taking into account the age and gender-related
peculiarities;

The factors with high absolute and attributable risks of pre-, peri- and postnatal period
for developing obesity in childhood;

The family and behavioral factors associated with overweight and obesity in children’s age
and the psychological aspects and the role of their effect upon the formation of disease;
The relation of parental BMI with children’s anthropometric data and the informative

significance of anthropometric indices in the diagnostics of abdominal obesity;
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[1 The phenomena and peculiarities of the debut of metabolic disorders in school-aged
children with overweight/obesity.

The practical value

] The actual rates of prevalence of overweight/obesity were studied in children aged between
7 and 17.
[ In terms of proper diagnostics for abdominal obesity the informative anthropometric
indices were singled out in children with overweight/obesity;
[ The initial clinical symptoms of metabolic disorders were revealed in children with
overweight/obesity;
[ There were established the risk-factors associated with overweight and obesity (pre-and
perinatal, earlier age, family, behavioral), whose knowledge assumes the great importance
in terms of the further development of targeted preventive measures.
The methodology of research
The cross-sectional (a single-point) screening examination was conducted to study the prevalence
of overweight/obesity in school-aged children. The random sampling method (a basket with
numbered balls) was applied to select the schools. Two public schools were selected (N 44, N 122).
The total volume of observation made up 250 students aged from 7 to 17. The selected cohort
represented the school -children who went through the annual preventive medical checkup.
Parents and students were provided with exhaustive information about the research to be
conducted.

The primary screening encompassed the determination of anthropometric data (body mass
(kg), height(cm), the circumference of shoulder, breast and hips) and the assessment of
nutritional status.

According to the modern recommendations, the priority is assigned to Sigma-method in
conducting the screening as well as the intense clinical examination. The most informative
inclusion criteria in the study is considered to be BMI and BMI SDS (standard deviation from Mean)

taking into account the age and gender. SDS reflects the standard (Sigma) deviation and represents
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the difference between the mean and population data. Normal SDS indicators for BMI are placed
in the +1.0 range, in case of overweight they are ranging within +1,0 and +2,0, and at the time of
obesity >2,0. In the process of study, the method of percentile charts was applied to assess the
children’s BMI, according to which BMI normal indicator was ranging between 25 and 75 centiles.
The indicator above 85 evidences the existence of overweight and the indicator over 95 centiles
denoted the presence of obesity. Less than 15 percentile is identified as the BM deficiency, and less
than 5 percentile is the sign of cachexia
The gradations singled out according to the degree of obesity are as follows:
1 BMISDS -2,0-2,5 -1 grade obesity;
[0 BMISDS-2,6-3,0 -1II grade obesity;
0 BMI SDS - 3,1-3,9 - III grade obesity;
1 BMI SDS - 4,0 - Morbid obesity
Standard deviation from mean represents the clinically proven and reliable method to
assess the nutritional status of children, which is convenient for extensive clinical trials and
simple and straightforward to evaluate the obtained findings. The inclusion in the study was
implemented considering BMI SDS, age and gender-related indicators.
The inclusion criteria in the study were as follows:
4. MBI SDS > 1,5 for the given age, gender and height;
5. Age — from 7 to 17 years old;
6. The patient’s informed consent.
The exclusion criteria from the clinical trial were as follows:
6. The secondary obesity (endocrine, iatrogenic, syndromic, etc.);
7. Type I diabetes mellitus;
8. Acute inflammatory diseases of the gastrointestinal tract or the exacerbation of chronic
pathology.
9. Oncological pathology;
10. Mental illness.
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The cohort of 250 students participated in the screening-study, among them 100 girls (40%)
and 150 boys (60%). The total of 40 children (16%), who were detected the Body Mass deficiency
(BMI SDS <-2,0 +1,0), were excluded from the study. The total of 84 students (34%) with
overweight/obesity were involved in the main group. And the comparable control group
consisted of 126 (50%) students aged from 7 to 17 with the normal body mass index (BMI SDS
+1).

At the following stage the questionnaire survey of children included in the research and their
parents was conducted. There were studied the early anamnesis, social-demographic characteristics
of the family, hereditary anamnesis, the number of family members; there were also defined
anthropometric data of family members (parents, sisters, brothers), the peculiarities of lifestyle,
eating habits and priorities, the degree of children’s physical activities, the length of time spent at
TV or computer, etc.

The children included in the study were administered the following investigations:

Clinical and anamnestic investigation (the detailed analysis of early anamnesis,
anthropometric data at birth, the type and duration of feeding, the dynamics of weight,
maternal anamnesis, morbidity, the specifics of pregnancy, hereditary anamnesis (the presence
of obesity, diabetes, cardiovascular pathology and endocrine pathology in the first and second
degree relatives), the evaluation of health condition (morbidity, neuropsychiatric disorders,
etc.).

The clinical phenomena of obesity (striae, acne, alopecia, hirsutism, keratosis) and the
concomitant psychological problems were also studied. There was utilized the health self-
assessment test comprising the following gradations: 1. Very good, 2. Good, 3. Satisfactory, 4
Poor, 5. Very poor.

The assessment of anthropometric indicators and nutritional status.
The study of anthropometric parameters were conducted through applying sigma and
percentile methods. The calculations were made on body mass, height, BMI and the chest,

shoulder and hip circumference. The anthropometric indicators were determined in the
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cohort to be studied, in their children and other members of the family (sisters, brothers). The
registration of parents’ height and mass were made independently, according to WHO
classification for BMI cut-off points.

WHO standard criteria was utilized in order to assess the nutritional status. The assessment
of degree of overweight/obesity was conducted according to the data of Body Mass Index,
standard deviation of actual BMI data from the mean of population (SDS — standard deviation
score or Z - score) and centile charts taking into account the height, weight, gender and age.

Body Mass Index was determined according to the formula: BMI=body
weight(kg)/height(m2). SDS was calculated by the formula: SDS- (x-X)SD, where x is the
indicator of body mass, X- is the mean body mass for the given gender and age, and SD is the
standard deviation of body mass. (Software - Anthroplus WHO updated 2019 Jan 28). Table 2.

Table 2

The criteria for the assessment of nutritional status

Body Mass BMI (kg.m2) BMI SDS Percentile
Deficiency <18.5 <-2,0 < 15 percentile
Optimal weight 18.5-24.9 -2,0 - +1,0 25-75 percentile
Overweight 25.0- 299 +1,0 - +2,0 85-95 percentile
Obesity 30.0-34.9 >+2,0 > 95 percentile

5. The study of lifestyle and behavioral peculiarities (diet, physical activity, screen time) of

family members
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The assessment of nutrition was carried out on the basis of studying the all-day menu. The
parents indicated the mealtime routine, food rations, the degree of balance, the frequency of
night eating, the nutrition priorities for patients and their family members .

The study of physical activity was conducted on the basis of questionnaire data. Walking
during 30-60 min. per day and training load twice a week was assessed as a normal physical
activity, and walking less than 30 min. per day and sport load once a week was considered as
a low physical activity.

The daily length of screen time was calculated according to the total number of hours and
minutes spent on TV and computer. The normal duration of screen time was deemed to be <
2- 3 hours.

6. The study of metabolic profile. There were studied the presence of abdominal obesity, the
data about systolic and diastolic arterial pressure and lipid spectrum.

The following indices of anthropometric data were applied to define abdominal obesity:
waist circumference, waist/height index and waist/hip index. Abdominal obesity was
confirmed in cases when:

) the value of waist circumference exceeded 90 percentile. The UK- centile charts for
pediatric population was utilized.

] the cut-point value of waist/height index exceeded 44 cm irrespective of age and sex;

(1 The value of waist/hip index exceeded 0,8 in girls and 0.9 —in boys.

The arterial blood pressure was determined during 7-10 days interval and on the basis of
2-3 -fold measurement through applying Korotkoff method. The percentiles for systolic and
diastolic pressure were determined for the total studied population considering the gender
difference. (Calculator: Blood Pressure Percentiles for Girls and boys (2 - 17 years). Table 3.

Table 3

The centile data of systolic and diastolic pressure

Systolic pressure

Percentile <90 - Normal systolic pressure
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Percentile < = 90 and < 95 Prehypertension systolic pressure

percentile >= 95 Hypertension systolic pressure

Diastolic pressure

Percentile <90 Normal diastolic pressure
percentile < = 90 and < 95 Prehypertension diastolic pressure
Percentile >= 95 Hypertension diastolic pressure

The study of lipid profile was conducted using the automatic biochemistry analyzer (cobas

c 111 /Roche). The following was determined:

] Total cholesterol (CS): <5,2 mmol/L (<200 mg/dl ) — norm-based screening, < 4,5 mmol/L
(<173 mg/dl) ~high-risk persons;

[ Low-density lipoproteins (LDL): > 1,45 mmol/L (55 mg/dl) - men, >1,68 mmol/L (65
mg/dl) - women;

[ High-density lipoproteins (HDL): < 3,3 mmol/L (<126 mg/dl) - norm-based screening, < 2,6
mmol/ L ( <100 mg/dl ) — high-risk persons, < 1,8 mmol/L (<70 mg/dl ) — extremely high -
risk persons,

[0 Triglycerides (trig): < 1,7 mmol/L (<150 mg/dl);

[ Atherogenic Index: < 3.0

At the final stage of research, the pre- and perinatal, family and behavioral, standard and
specific risk-factors were studied on the basis of comparative analysis of the retrospective data
in the main and control groups. The regressive analysis was utilized to study the following
parameters: socio-demographic data, behavior, the existence of morbidities in anamnesis,
hereditary anamnesis, family dietary habits, etc.

The methods of statistical analysis

The mathematical analysis of research findings was performed using the software packages
Microsoft Excel 2010 s SPSS/v12. Arithmetic mean (MEAN) was determined for variables

and anthropometric data, standard deviation(SD) and Mediana (Median), the maximal and
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minimal quantitative indexes, and in order to assess the Body Mass Index there was applied
the standard deviation of population mean (SDS) and percentile.

On the basis of comparative observational analysis of normal and overweight children
there were singled out the obesity-related predictors, for which the relative risk (RR) with
95% confidence interval (CI), the attributable risk (AR) indicating the additional risks of
disease among the exhibits, and the population attributable risk (ARP) demonstrating the
absolute effect of risk-factors inside the population were determined. The statistical
significance level was set to <0,05.

The review of research results

Obesity occupies one of the leading positions in the list of urgent problems posed to the
contemporary health care. Throughout the world the prevalence rate of obesity is so high that
it is becoming the global issue. Despite the intensive study of the mentioned problem in a lot
of countries of the world and the determination of prioritized directions of its prevention, the
situation still remains complicated, however, the stabilizing trends in the prevalence of obesity
have been noticeable in recent years. The concern among the medical society is caused not
only by the size and pace of prevalence rate of obesity, but by the fact, that obesity is related
to the salient physical, psycho- social aspects and material expenses. Apart from its chronic
course and the necessity of constant treatment, the disease has the social significance as it
reduces the ability to work and the life expectancy.

The overweight/obesity with the complications and diseases related to it are to a great
extent preventive. For this purpose, they necessitate conducting the further investigations and
taking complex decisions. The prevention and control of the problem is easier and more
effective than the treatment of already developed diseases. The medical and social economical
significance of obesity in school-aged children are determined by the high incidence rates, the
risk of developing pathological conditions associated to it, the premature cardiovascular and
psychological disorders. The negative effect of overweight and obesity on children’s health

condition has been less studied, but the regular reviews have established, that obesity in
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children is reliably correlated with the pathologies of cardiovascular system, diabetes,
orthopedic problems and mental disorders.

Quite extensive study of obesity epidemic is being conducted and the findings of these
trials are alarming almost everywhere. The paramount importance is attached to revelation of
the factors, which, on the one hand, condition the formation of obesity and on the other hand,
are susceptible to modifications and preventive measures. The screening of additional factors
may be considered as cut-off points for reducing overweight and obesity.

Nowadays, it is deemed to be certain that the increased appetite, hypodynamia, improper
eating habits, the misbalance between the consumption and use of energy perform the salient
role in the development of obesity. According to the data of a number of authors, the
paramount importance is attached to genetics, the decrease in physical activity and hormonal
modulations, however, their role can vary in different ethnical groups. The hereditary-
constitutional predisposition, age and sexual peculiarities assume a certain significance as well.
Actually, obesity is based on the genetic imbalance resulting from the inadequate interaction
of genetic and environmental factors (social, eating, psychological and physical).

In the recent years, there appeared new interesting data which evidence the earlier
sources of forming obesity, such as the period of pregnancy/infancy and early age. The authors
stress the importance of maternal diet in the gestation period, at the same time, the
significance is also attached to the excessive as well as deficient eating, the peculiarities of
pregnant or breastfeeding women, the degree of physical activity and psychical condition,
which influence the risk of development of obesity by diverse epigenomic mechanisms among
them in the process of fetal programming.

According to researchers, the increasing trend in the prevalence of obesity will
considerably increase the burden of morbidity in population, unless the urgent measures,
which are based on the explicit identification of clinical and social-economic determinants of

this epidemic, are timely implemented.
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In order to determine the purpose of research, the children were distributed in the

following proportion taking into account the inclusion and exclusion criteria for the research

Diagram 1

Students’ distribution according to weight

i Normal weight
M Overweight

i Obesity

i Weight loss

The majority of studied cohort was of Georgian nationality. All of them studied at public

schools. The mean age averaged to 13,9+0,4 years accounting for 14,2+1,8 in the main and

13,5+2,4 in the control group. In terms of gender ratio boys outnumbered both in the main

and control groups: the main group consisted of 30 girls (35,7%) and 54 boys (64,3%), while

49 girls (38,9%) and 77 boys (61,1%) were included in the control group (Diagram 2).

The gender ratio

Diagram 2

in studied students
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40
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Overweight/Obesity

Normal weight

W Girls @ Boys
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On the basis of questionnaire survey of students involved in the research and their parents the
following was studied: early anamnesis, the social-demographic characteristics of a family,
hereditary anamnesis, the number of family members. There were also determined
anthropometric data of family members (parents, sisters, brothers), the peculiarities of lifestyle,
eating habits and priorities, the degree of children’s physical activities, the length of time spent at
TV or computer, etc.

The majority of children lived in large families (P<0,000). 65% of children with
overweight/obesity lived in the moderate-income family. As regards the education, the majority
of parents had acquired the higher education, only in single cases the mothers had received the
secondary and incomplete secondary education. The obtained findings coincide with the results
of researches conducted in other countries, according to which the monthly family income is
in correlation with BMI rates of the family members (p=0,001). 26,2% of mothers in the control
group was unemployed. In most of the cases the parental age fluctuated within 18-30 years. At
the same time, the number of fathers over the age of 30 years reliably outnumbered in the
children with overweight/obesity (P<0,001). The cause-effect relations between BMI and family
characteristics is quite complicated, since the level of parents’ education, income and status is

reflected in the quantity and quality of food.

Table 4
Social -demographic characteristics
Indicators Overweight/Obesity Normal weight

(n =84) (n =126)
Children’s age 14,2 +1,8 135 +2,4
Girls 30 (35,7%) 49(38,9%)
Boys 54 (64,3%) 77 (61,1%)
Multi- member family (4-5) 59(70,2%) 39 (30,9%)
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Secondary education of a mother
Higher education of a mother
Secondary education of a father
Higher education of a father
Maternal age from18 to 30
Maternal age > 30 year

Paternal age from 18 to 30
Paternal age > 30 year
Unemployed mother

Poor family

21 (25,0%)
63(75,0%)
1 (1,2%)
83 (98,8%)
69 (82,1%)
15 (17,9%)
36(42,9%)
48 (57,1%)
22 (26,2%)
29 (34,5%)

14(11,1%)
112 (88,9%)
1 (0,8%)
125 (99,2%)
112 (88,9%)
14 (11,1%)
113(89,7%)
13 (10,3%)
23 (18,3%)
26 (20,6%)

In both of the groups the children born form the first pregnancy and labor prevailed (main

group -66,7% as opposed to 54,8% in the control group). In most cases the newborns’ weight

ranged within the norms. In single occurrences the birth weight outnumbered 4 kg.

The study of age periods of manifestation of obesity demonstrated that the increase in

overweight at the age under 1 year was reliably more frequent in the patients of main group

(23,8%) compared to the data of the control group (7,9%) (P — 0.009). At the age under three

the overweight was detected in 1/3 of studied cohort, the first onset occurred more often at

the age of 7-8.

The quantitative indicators of anthropometric parameters exceeded in overweight and

obese children, In case of overweight BMI SDS ranged within +1,0 -+2,0, whereas this figure

was over 2,0 in case of obesity.

Table 8

Anthropometric characteristics according to age

Overweight/Obesity (n=84) Normal weight (n=126)

Anthropometrics 7-10 11-14 15-17 7-10 11-14 15-17

year year year year year year
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Girls

Height(cm) 142,7+4,3 | 163,2+6,2 | 163,0+7,4 | 137,9+12,0 | 157,5+ 8,8 | 165,3+6,4
Weight (kg) 56,5+6,9 71,2+5,3 73,319,1 41,0£9,0 51,8+6,8 56,7+7,0
BMI kg/m?2 27,6+2,2 26,5+1,4 | 27,6%2,2 21,2+1,7 20,8+1,6 20,8+2,0
SDS BMI 2,2+0,2 1,6+0,2 1,5+0,2 1,5+0,4 0,6+0,6 1,2+4,7
Boys
Height (cm) 164,1 +

143,3+15,5 8,0 172,5+7,2 | 153,5+17,0 | 168,1+4,6 | 169,5+8,2
Weight (kg) 60,0159 | 73,6 +7,3 | 79,8+8,5 | 50,2+11,0 | 61,1+6,7 | 62,9+7,3
BMI kg/m?2 28,5+2,1 27,4+2,3 | 26,8+1,8 21,1+15 21,6x2,2 | 22,0+2,0
SDS BMI 2,4+0,3 1,6+0,3 1,4+0,3 1,4+0,4 0,7+0,6 0,4+0,9

In girls as well as boys the indicator over 2,0 for BMI SDS frequently outnumbered in

children aged from 7 to 10 with the corresponding high BMI (28,5kg/m2). BMI SDS ranged

within 1,4 - 1,7 both in girls and boys aged over 13 years, the gain in weight without any

reliable difference between groups was again identified by the age of 17, or the peak of weight

gain was detected at the age from 7 to 10.

Diagram 3

BMI SDS gender and age dynamics
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e=g==Boys «=li=Girls

7-9year 10-12year 13 year 14 year 15 year 16 year 17 year

Among the clinical symptoms charactering obesity, the attention was drawn by stretch
marks (striae) (21,4%) (P <0,001), acne (28,6%) (P <0,008) and the signs of accelerated puberty
(13,1%) (P<0,029).

The retrospective case-control study was conducted in order to reveal ante-and perinatal
risk-factors for overweight/obesity. In terms of risk-factors there were determined the risk
ratio (RR) with 95% confidence, attributable risk (AR) i.e. absolute (additional) risk among the
exhibits and the population attributable risk (ARP) demonstrating the population effect of
risk-factors of the disease.

The cohort of 84 students with the verified diagnosis of overweight/obesity was included
in the case group as opposed to the control group, which consisted of 126 children with
normal weight.

The gestation period of development is characterized by the ability to adapt to the
environmental factors of the body’s metabolic systems. Maternal hypoxia, stress, anemia,
disruption of placental blood flow, inadequate nutrition causes the growth retardation in the
gestation period and supposedly, leads to the formation of economical phenotype that further
conditions the accumulation of fatty tissues, lipid metabolism disorder and the formation of

vascular pathology.
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Based on the comparative analysis of questionnaire data, the following was singled out as

the statistically reliable prenatal risk-factors: poor family (P-0,037), multi-person family (P-

0,000), low level of maternal education (P-0,014), paternal age>30 years (P-0,000).

The unfavorable course of pregnancy was detected in mothers of the both case and control

groups. There was identified gestosis of the first and second half (25% as opposed to 12,7%),

acute respiratory syndromes (14,3% and 9,5%), anemia (14,3 as opposed to 9,5%). The

incidence of gestosis proved to be statistically reliable (RR-1,57, CI 0,74-1,61 P<0,035).

Table 12

The characteristics of pregnancy in mothers of school aged children

Case Control RR CI P

Characteristics of pregnancy (n=84) n=(126)
First pregnancy 56 (66,7%) | 69 (54,8%) | 1.36| 0.93-2.02| 0.114
Second pregnancy and more 19 (22,6%) 41(32,5%) | 0.71| 0.45-1.11| 0.161
Gestosis 21 (25,0%) | 16(12,7%) | 1.56| 1.03-2.14| 0.035
Acute respirations 12(14,3%) 12(9,5%) | 1.29| 0.73-1.92| 0.400
Anemia 10(11,9%) | 12(9,5%) | 1.16| 0.61-1.80| 0.747
Overweight 24 (28, 6%) | 31(24,6%) | 1.12| 0.74-1.61| 0.630
Chronic foci of infection 11 (13, 1%) 7(5,6%) | 1.61| 0.91-2.25| 0.096
Chronic non-infectious pathology

12(14,3%) 8(6.3%) 1.58( 0.92-2.22| 0.094
Drug burden 5 (6, 0%) 13 (10, 3%) | 0.67| 0.25-1.35| 0.393
Antibiotic therapy 3 (3,6%) 4(3,2%) 1.07| 0.29-2.05| 1.000
Respiratory allergy 6 (7, 1%) 7 (5,6%) | 1.17| 0.50-1.94| 0.861

The particular attention was focused on the weight of pregnant women, since it is stated

that prior to or during the course of pregnancy the existence of obesity or diabetes represents

one more salient risk-factor for developing the overweight in the offspring. The effect of
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undesirable factors during pregnancy is followed by provoking the counter reactions in
maternal as well as fetal body (adaptive response). In the process of implementation of
reactions the gene expression and transcription factor activity are modulated in fetus that is
followed by the metabolic changes in fetal body and tissue. The children born against the
background of pathological course of pregnancy are further posed to the problems, out of
which the following are worth noting: the precocious puberty, hormonal changes, behavioral
disorders, the increase in insulin resistance and the inclination towards the accumulation of
fatty tissue.

Based on our material, the total of 28,6% of the case group was overweight during
pregnancy. At the same time, the high incidence of hypodynamia was detected, the majority
of them received the unbalanced nutrition, mostly carbohydrate food. The high level of
emotional distress was also identified. The disruption of eating regime during gestation period
was constituted in both groups (RR-1.72, CI 1.15 - 2,32, P-0.009). At present, the convincing
data have been accumulated, that maternal malnutrition and under-nutrition represent the
reliable predictors of gestation period not only for developing the obesity, but the arterial
hypertension and insulin - resistant diabetes as well.

The total of 66,6% of children with overweight/obesity were born from a physiologic
birth, cesarean section was administered in 17,9% of them (RR-1.57, CI 0.74-1.61, P<0.035).
According to literary data, cesarean section is associated with the formation of obesity,
moreover, the probability for the development of overweight in children far more exceeds in
overweight pregnant women in case of cesarean section.

Attributable and population attributable risks for

predictors of developing obesity

Predictors AR (%) ARP (%)

Multi -member family (4-5) 62.92 44.19
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Paternal age > 30 year 69.29 39.59
Mother’s secondary education 40.00 10.00
Poor family 32.70 11.29
Gestosis in pregnancy 35.83 8.95
Eating disorders in pregnancy 54.24 9.68
Cesarean section 43.42 7.75
Formula feeding (under 1 year of age) 35.67 11.04
Overweight under 1 year of age 46.66 11.11

The equally important factor is the child’s birth weight, which raises the chance for the
development of obesity and metabolic syndrome by the age of 5 independently from maternal
BMI. The weight in 89,3% of neonates ranged within 25000- 4000. In the main group
overweight was manifested in 9.5% of participants as opposed to 8,7% in the control group,
without the reliable difference.

The majority of children with both overweight(47,6%) and normal weight(54,6%) were
breastfed up to the age of 6 months. After 6 months the rate of formula feeding (31,0%) twice
outnumbered the data of the control group(P<0,024). For the realization of obesity the
importance is attached not to the complimentary feeding with breast milk substitutes, but the
complete transition to formula feeding. In children aged under one year, the excessive intake
of proteins increases the probability to develop obesity, metabolic disorders and comorbid
pathologies (diabetes mellitus, cardiovascular diseases). The type of nutrition under the age of
one year is considered as the salient predictive factor, particularly short -term natural and

artificial feeding.
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Nowadays, the relation between the nature of diet and BMI is beyond any doubt (64).
Obesity is more frequently developed in formula fed children or in the children who are breast
fed for a short period of time, and conversely, breast feeding during more than 6 months is
associated with the decrease in the risk of developing overweight under 2 years of age. At the
same time, the breastfed children prefer the food, which their mother most often take during
pregnancy or lactation.

Thus, in terms of developing obesity at the school age, among the factors, which were
effective in pre-and perinatal period, a multi-person family (P-0,000), paternal age >30 year
(P-0,000), mothers’ secondary education (P-0,014), poor family(P-0,037), gestosis in
pregnancy(<0,035), eating disorders in pregnancy (P-0,009), delivery by cesarean section
(P<0.035), artificial feeding up to a year of age(P<0.024), overweight under a year of age(P—
0.003) proved to be significant in developing obesity at the school age. Attributable and
population attributable risks hold particularly high rate in case of the paternal age being more
than 30 years (AR - 69%, ARP - 39%), a multi-member-family (AR - 62%, ARP - 44%) and
the dietary disorders in pregnant women (AR-52).

Overweight parents represent the important risk-factors for children’s obesity and reflect
the genetic as well as ecological impacts. The obesity in children frequently correlates with
obese parents that is evidenced by epidemiologic studies. The high probability of forming
obesity in the families, where overweight is detected in parents as well, is related to hereditary
mechanisms, family habits of eating and the lifestyle of family members.

The potential impact of a family is based on obesity, food patterns, activity, parental
weight status and the ecological characteristics of foodstuffs. In these cases the genetic
predisposition represents the additional risk-factor and determines the increased reactivity
towards the eating impulses. At the same time, the roles of genetic effect and environmental
factors are not completely defined.

The anthropometric data were studied in the parents of overweight/obese children. The

mean indicator of BMI outnumbered the norm and averaged to 25,5+3,7 kg/m2 in mothers and
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27,5+4,7 kg/m2 in fathers. As regards the nutritional status, the increase in weight was
manifested in 51,2% of mothers of overweight/obese children and 60,7% of fathers (BMI - 26,6
+1,6 kg/ m2). In both groups more incidences of overweight were detected in fathers, with
the corresponding high BMI rates.

Fathers’ biological role in formation of overweight in offspring is confirmed in a great
number of studies, which demonstrate the close links between paternal BMI and that of a
child. One of its possible causes is deemed to be higher mean rates of paternal BMI compared
to maternal BMI. It is also stated, that certain obesity alleles are inherited only on paternal
line. The role of paternal obesity is not entirely clear, especially from the non-genetic
perspective. The majority of researches confirms, that the absolute risk for developing obesity
in children increases if one of the parents is overweight or obese and it is even more elevated
if obesity is detected in both parents. The association between paternal BMI and neonate’s
birth weight is clearly demonstrated as well. The influence of parental BMI on children’s
obesity is increasing in line with the age and finally, parental weight represents a powerful
predictor for the formation of obesity in adolescence. On the basis of our material, the reliable
predictor was overweight in mothers (RR-1.50, CI 1.04 - 2.08, P<0.027) and obesity in both
parents (RR-2.26, CI 1.45-2.68 P<0.001).

Table 15

Parental anthropometric data in studied children

Anthropometric data Main group (n=84) Control group (n=126)
Mean SD Mediana Mean SD Mediana
Mother
Body length (cm) 1653 | 190 | 167,0 167,4 5,5 167
Body mass (kg) 707 | 132 | 700 67,3 12,6 65
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BMI(kg/m2) 25,5 3,7 25,2 24,1 4,4 23,1
Father

Body length(cm) 1812 | 7.1 180,0 1682 443 180
Body mass (kg) 90,4 | 143 90,0 83,1 25,9 86

BMI (kg/m2) 27,5 4,7 26,5 25,8 7.9 26,8

The impact of paternal obesity upon the development of obesity in children was studied
in researches on multigenerational households conducted on twins, siblings and adopted
children. It was established that the combination of genetic and behavioral factors defines the
analogues predisposition towards obesity in children and parents.

Some of the environmental factors, such as the lifestyle of family members, eating habits
are also associated with obesity at children’s age. According to the outcomes of
psychoanalytical research, the relationship between the behavioral disorders and eating
patterns (control, eating habits, compulsions) is clearly singled out that causes the reduction
in a child’s self-regulation mechanisms relating to nutritional issues. In this context,
permanent nutrition can be considered as behavioral deficiency within the self-regulation
reduction.

The attention should be focused on the view about the existence of specific interaction
between parents and children, which encompasses, on the one hand, the analogues eating
habits, preferences and imitations in food choices established among family members and, on
the other hand, the psychological pressure from parents to control their child’s nutrition
(forcing to eat the whole food, using sweets for the purpose of encouragement and achieving
the desired behavior, pampering elements), which occurs quite frequently with children born
from the first delivery. The mentioned fact was confirmed by our findings — overweight was

more frequently detected in the children born from the first pregnancy. The
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overweight/obesity was not manifested in siblings either in the main or control group. Their
anthropometric data and nutritional status fluctuated within the norm.

Parents impact their children through the defined model, nutritional behavior and in
general, the management of family functioning, that lays foundation for a child’s specific
response and assumes the significance in the context of parents’ behavior, the style of
upbringing and generally, family functioning. Since the behavioral problems are closely linked
to obesity and the mentioned issues are studied in details, the importance is attached to

revelation of additional risk factors.

Behavioral disorders in mothers

Case Control RR CI P
(n=84) n=(126)
Eating disorders 21(25,0%) 13 (10,3) 1.72 | 1.15-2,32| 0.009
Unbalanced nutrition 15(17,9%) 11(8,7%) 1.53| 0.95-2,15| 0.079
Carbohydrate food 18(21,4%) 14 (11,1%) 1.51| 0.97-2,11| 0.065
media burden > 2 L. 22 (26, 2%) 26 (20, 6%) 1.19| 0.78-1,71| 0.440

Literary sources provide a large amount of information about nutrition types of obese
children’s parents, but the relation between the behavioral problems of a child and parents’
eating habits has been relatively less highlighted. Two models of interaction are important.
First of all, family functioning determines the connection between a child’s behavioral
problems and parents’ responsibility for nutrition and secondly, family functioning determines

the links between a child’s behavioral problems and parents’ control over their child’s

70



nutrition. The unhealthy family functioning is related to the insufficient control over nutrition
on parents’ part and accordingly, excessive intake of unhealthy food by their children. If the
interrelation between these issues is confirmed by longitudinal studies, it may be considered
that the additional risk-factors for children’s behavioral problems and formation of obesity
represent unhealthy family functioning, improper control over the quality and amount of
children’s nutrition on parents’ part, which take on the nature of psychological impact.

It is demonstrated, that the controlling and perfectionist personality of mothers is
revealed in families, where the dietary disorders are provoked. In this context, permanent
nutrition is considered as the reduction of control over a child’s eating process and self-
regulation deficiency. At the same time, the habit to satisfy the needs for nutrients, hunger
tolerance as well as the resistance to force- feeding enhance the capability for self-regulation
and control of eating over time that creates the precondition for the decrease of weight in
children and adolescents.

The study was conducted on nutritional characteristics, the degree of physical activities,
media burden and the screen time in children as well as in parents. The analysis of nutrition
regime revealed that in the majority of cases the nutrition of overweight children was not
balanced (P<0,048), carbohydrates outnumbered in the daily ration(P<0,016), the specific
share of protein and fatty food was relatively lower. Frequent cases of skipping breakfast (50%)
and unhealthy food (sweet drinks, fast food products, sweets) were detected. Unhealthy eating
patterns were identified on the parents’ part ( main group -21,4%, control group - 3,2%).

Physical activity was low in overweight children(P<0.005). The median duration of time
spent at TV(3,0+2bo) and using computer (2,3+1,8 o) exceeded the accepted norm.

Diagram 4

Behavioral disorders in students
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As a result of comparative analysis, the following family and behavioral risk-factors
associated with overweight and obesity were distinguished: maternal overweight (RR-1.50, CI
1.04-2.08 P<0.027), obesity in both parents (RR-2.26, CI 1.45-2.68 P<0.001), parental eating
disorders (RR-1.17, CI 1.15-2.32 P<0.009), unbalanced nutrition in children(RR-1.50, CI 1.02-
2.08, P<0.048), carbohydrate diet(RR-1.70, CI 1.10-2.30, P<0.016) and low physical activities
(RR-1.73, CI 1.16-2.064, P<0.005).

Thus, there was singled out a considerable share of parental (particularly mother’s)
overweight/obesity, eating disorders and low physical activity. The accepted nutritional and
behavioral patterns (food patterns, diet ration, preferences) applied to all the family members,
particularly parents, that was evidenced by the revelation of overweight in the majority of
parents, especially reliably in mothers (P<0,037) in our study. The analogue data was

demonstrated in terms of the decrease in physical activity(P<0,005) and media time.
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If we take into consideration the fact that the children of obese parents are exposed to a
double risk, especially in case of both parents being overweight, it can be presumed, that the
common genetic predisposition, the diet regime established in a family and the similar
behavioral factors create preconditions and confirm the multifactorial significance of family
environment in developing overweight and obesity. It is desirable, that the future intervention
should take into account the specific psycho —~developmental strategy relating to the family
environment, the improvement of the control and responsibility for their children’s nutrition
on parents part, and on the other hand, the development of family-oriented programs.

The peculiarities of risk-factors can be assessed according to the age grading. The study of
risk-factors in relation to the age of a child and their earlier identification are essential to
timely prevent the possible causes and consequences of obesity and to inform the family about
them. The improvement in parents’ health condition, the prevention of neonates’ low birth
weight and the popularization of breast feeding as well as healthy lifestyle are a certain stage
to reduce the number of children born with obesity. The effective impact upon genetic factors
is impossible, but the prevention of influence of exogenous risk-factors or their change can be
entirely achieved. Hence, the study of environmental risk-factors represents one of the most
important preventive and therapeutic strategies for the management of obesity.

A lot of diseases are associated with obesity that to a great extent is conditioned by the
peculiarities of redistributing fatty tissues in the body. The diverse phenotypes of obesity with
the various risks of developing the metabolic disorders and cardiovascular pathology are quite
clearly revealed in children’s population. The most unfavourable form represents the
abdominal obesity as one of the main clinical signs reflecting the hormonal and metabolic
disorders. It is deemed, that the abdominal obesity, developed in children, activates various
pathogenic mechanisms and elevates the risk of complete manifestation of metabolic
syndrome. The abdominal obesity is often concomitant of insulin resistance,
hyperinsulinemia, dyslipidemia, arterial hypertension, hyperandrogenism and hirsutism

which represent the basis for metabolic syndrome.
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In order to confirm the abdominal obesity, there was used a waist circumference (cm),
waist/height index and waist/hip index. The waist circumference in children represents the
independent prognostic marker of developing abdominal obesity and insulin resistance, which
clearly correlates with the level of lipids and insulin. The problem is also posed by the absence
of explicit recommendations on the diagnostics of metabolic syndrome in childhood and
adolescence. Despite the fact, that today the role of abdominal obesity in formation of
metabolic syndrome has been confirmed, its significance as diagnostic criteria is
inhomogeneous and necessitates additional proofs.

To date, the unified criteria for the assessment of waist circumference does not exist. In
a large number of countries (USA, Australia, Canada, England, Bulgaria, Turkey) the national
centile charts are developed, that clearly demonstrate the considerable difference between
normal indications. Presumably, the mentioned is conditioned by the proportional changes of
body in line with the child’s growth and does not allow to use waist circumference as an
undoubted sign. The waist circumference mainly reflects the amount of subcutaneous and
visceral fat, but does not frequently correlate with other phenomena of metabolic syndrome
(arterial hypertension, the increases in glucose, triglycerides). At the same time, the degree of
its correlation with abdominal obesity considerably outnumbers BMI value and the indicator
is considered as a marker for the existence of various types of obesity.

The role of waist/height and waist/hip indices as markers of abdominal obesity in
childhood has not been entirely stated. The indices are more often utilized above 15 years of
age, but even in adolescents they are in less correlation with the percentage of fat content. In
addition, the waist/height index is used not only to identify abdominal obesity, but to assess
the metabolic and cardiovascular risks as well.

Based on our materials, among the children with overweight/obesity the mean of waist
circumference accounted for 59,8+7,6 cm ( averaging 54,1+7,9 cm in children of control
group), and 90 percentile — 68,6cm. The rate above 90 percentile was manifested in 12 patients

(14,3%) with overweight/obesity, that denoted the existence of abdominal obesity in these
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children. The mean of waist/height index in overweight/obese children averaged 0,4+0,1cm,
its elevated rate (>0,44 cm) was identified in 15,5%. The mean of waist/hip index amounted to

0,8 £+ 0,1cm and the increase was detected in 16,7%.

Table 21

Anthropometric characteristics and indices in studied children

Anthropometric indicators Overweight/Obesity Normal weight
(n=84) Mean+SD (n=126) Mean+SD
Height (cm) 164,2+10,8 162,3 +12,8
Weight (kg) 73,7£9,9 60,6+46,2
BMI kg/m2 27,2+2,2 21,3+2,0
BMI SDS 1,6 +0,4 0,8+2,0
Shoulder circumference(cm) 26,0+6,6 24.5+21,8
Chest circumference (cm) 85,4+10,8 77,2+11,2
Waist circumference (cm) 59,8+7,6 54,1+7,9
Hip circumference (cm) 81,2+14,4 76,4 9,6
Waist/height index 0,4+0,1 0,3+ 0,02
Waist/hip index 0,8+0,1 0,7+0,1

According to the research findings, the quantitative indicators of waist circumference,
waist/height and waist/hit indices confirmed the existence of abdominal obesity in 14,3%-
16,7% of children with overweight/obesity.

One of the earlier clinical phenomena associated with overweight and obesity represents
the elevation of arterial pressure, particularly, in the precocious puberty. In order to reveal
the increased rates of systolic and diastolic arterial pressure the following criteria developed
for pediatric population of Great Britain were utilized: systolic pressure > 130 mm vs.sv, and
systolic pressure> 85 mm vs. sv. The total of 27,4% of overweight/obese children were detected

the increase in systolic pressure (P<0.001), and in 10,7% the elevation of diastolic pressure
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was manifested. The simultaneous increase in systolic and diastolic pressure was detected in

10,7% cases (P<0.025).

Table 22

Systolic and diastolic arterial pressure rates in studied cohort

Overweight/obesity

(n=84) (Mean+SD)

Normal weight

(n=126) (Mean+SD)

Systolic pressure 119,0+13,6 108,2+23,5
Diastolic pressure 70,5+10,3 63,2+14,9

RR CI P
Systolic pressure >130 23 (27,4%) 11(8,7%) 1.95 1,34-2,54 0.001
Diastolic pressure > 85 9 (10,7%) 7 (5,6%) 1.45 0,76-2,14 0.265
Elevation of both pressure 9 (10,7%) 3 (2,4%) 1.98 1,09- 2,53 0.025

The study of lipid profile was conducted in the cohort of 22 patients with obesity. The

amount of total cholesterol was elevated in 9,5% of patients and triglycerides were increased in

4,8% of them; low-density lipoproteins were reduced only in a single cases, and high-density

lipoproteins were not manifested at all. Higher than normal rate of atherogenic index was

revealed in 4,8% of them.

Lipid profile in children with obesity (n=22)

Indicator (mg. dl) Children with obesity (Mean+SD)

Norm

Total cholesterol 452+1,0

< 5,2 mmol/L
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HDL 1,43+0,5 < 3,3 mmol/L
Triglycerides 1,31+ 0,8 < 1,7 mmol/L
LDL 3,20+1,0 > 1,45 mmol/L
Atherogenic index 233+1,0 <3.0

The phenomenon of metabolic syndrome was studied in parents and second degree
relatives: diabetes mellitus was detected in 8,3 % of mothers and in 10,7% of fathers, and it
amounted to 33% in the second degree relatives (RR 3.20, CI 1.53-6.72, P < 0.001). The
incidence of arterial hypertension twice outnumbered in parents of the main group. The small
and equal specific share of IHD was revealed in both groups, whereas thyroid gland pathology
was manifested only in mothers (4,8% and 3,2%).

Table 24

Comorbid somatic pathology in children

Comorbid pathology Main group | Control group| RR CI P
(n=84) n=(126)
Respiratory system 20 (23,8%) 12 (9,5%) 1,73 1.15-2.35 | 0.009
and second degree relatives
Morbidity Overweight ( Normal RR CI P
n=84) weight
(n=126)
Type 2 diabetes mellitus
Mother 7 (8,3%) 5 (4,0%) 2.200 | 0.59-8.32 | 0.303
Father 9 (10,7%) 6 (4,8%) 2.400 | 0.75-7.95 | 0.172
Second degree relatives 28 (33%) 17(13,5%) 3.206 | 1.53-6.72 | 0.001
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Arterial hypertension

Mother 9 (10,7%) 8(63%) |1.770 [059-531 |0.380

Father 12 (14,3%) 9 (7,1%) 2.167 |0.80-5.92 |0.145

Ischemic heart disease

Mother 3 (3,6%) 6 (4,8%) 0.741 |0.14-3.46 | 0.945
Father 6 (7,1%) 3 (3,2%) 3.154 | 0.67-16.44 | 0.187
Thyroid gland pathology

Mother 4(4,8%) 4(3,2%) 1.525 | 0.31-7.50 | 0.825
Father 0 0 - - -

Abdominal obesity, arterial hypertension and lipid metabolism disorders create so called
the cluster of metabolic syndrome, whose predictive role in developing the pathology of
diabetes mellitus, atherosclerosis and cardiovascular system is beyond any doubt and
represents the topical problem at the current stage, particularly in childhood and adolescence.

Despite the great number of discussions, the early manifestation of metabolic phenomenon
in overweight/obese children sets the agenda again for the expediency of highlighting the
metabolic syndrome that allows to combine the pathological circumstances having the unified
pathogenic mechanisms. There exists the theoretical possibility, that in line with the increase
in the age the accumulation of risk-factors can become the cause of transformation of neutral
metabolic activity into the atherogenic obesity activity. The importance is attached to the
fact, that the combined metabolic disorders can indicate the initial stage of developing
atherosclerosis, metabolic syndrome and cardio-vascular pathology.

The interdisciplinary approach to the problem, with the participation of not only
pediatricians or endocrinologists, but with the involvement of family doctors,
gastroenterologists, cardiologists and other specialists as well, will allow us to provide the
timely and complete manifestation of the entire spectrum of clinical disorders. At the same

time, it is essential to focus on the earlier symptoms of metabolic syndrome representing the
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predictors for its formation in children. The mentioned will allow to develop the corrective

and preventive measures against the initiation of the pathology of cardiovascular system, type

2 diabetes, hepatobiliary and reproductive systems and atherosclerosis as well as to reduce risk

of early disability

10.

11.

Conclusions

The study of nutritional status of public school -children revealed the actual prevalence
rates of overweight/obesity: overweight was detected in 25% of studied cohort (BMI SDS
1,5+0,3) and obesity in 9% of them (BMI SDS 2,1 + 0,2). The normal body mass was
identified in 50% of children (SDS BMI 0,8+ 2,0), whereas body mass deficiency was
manifested in 16% (SDS BMI <-2,0 + 1,0).
The manifestation of increase in overweight occurred in early school age. According to the
age dynamics, peak SDS increase in BMI (>2,0) is identified in children aged from 7 to 10
with the girls prevailing. From the age of 13 to 16 BMI SDS ranges between 1,4 — 1,7 in
both girls and boys, whereas at the age of 17 the tendency of increase in weight is again
revealed without any reliable difference between the gender groups.
In comparison with the data of control group, in the main group the reliable prevalence
was detected in striae (P<0,001), acne(P<0,008) and the signs of accelerated
puberty(P<0,029) among the clinical characteristics of overweight/obesity.
The salient predictors of pre- and perinatal period and in early childhood include: poor
family(P-0,037), multi-member family (P-0,000), mother’s secondary education (P-
0,014), paternal age >30 year (P-0,000), gestosis in the gestation period(P<0,035), dietary
disorders in pregnant women( P-0.009), cesarean section (P<0.035), formula feeding under
the age of 6 months (P<0,024), excessive increase in weight at the age under 1 year(P-
0.003). The attributable and population attributable risks were high towards the following
factors: paternal age > 30 years(AR -69%, ARP - 39%), multi-member family (AR - 62%,
ARP - 44%) and eating disorders in pregnancy (AR-52%).
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12.

13.

14.

Among the family and behavioral factors associated with overweight the following were
explicitly singled out: maternal overweight (P<0.027), obesity in both parents (P<0.001),
maternal eating disorders (P<0.048), unbalanced nutrition in children (P<0.048),
predominantly carbohydrate-based nutrition in children (P<0.016) and low physical
activity ( P<0.009). Obesity (AR-53%) and hypodynamia (AR-42%) in both parents were
distinguished by the high rate of attributable risk.

Abdominal obesity was detected in 14,3% -16,7% of overweight/obese children, which
was evidenced by anthropometric measurements and the index data- waist circumference
>90 percentile, waist/height index >0,44 cm. The mean of waist/hip index amounted to
0,81cm.

The onset of metabolic disorders in overweight/obese children was evidenced by
abdominal obesity (14,3% - 16,7%), the elevation of systolic (27,4%) and diastolic(10,7%)
pressure and the simultaneous increase of systolic and diastolic pressure (10,7%); the
elevation of total cholesterol and triglycerides in children with obesity.

Practical recommendations

It is expedient to single out the factors controlling the formation of overweight/obesity in
childhood among the risk factors of pre- and perinatal period and develop the targeted
preventive measures.

In order to prevent the development of obesity, it is necessary to monitor the dynamics of
anthropometric data and indices in school -aged children twice a year through using
WHO AnthroPlus software, 2009.

Waist circumference, waist/height and waist/hip indexes represent the simple and
informative method to diagnose abdominal obesity in overweight/obese children

The overweight/obese children, who are detected adnominal obesity, need the periodic
monitoring of blood pressure, the study of lipid spectrum, the provision of an

endocrinologist’s surveillance and active therapeutic measures.
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